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SOME INDIVIDUAL DIFFERENCES IN FIGURAL 
AFTER-EFFECTS 


By PETER McEWEN ax» ROBERT S. RODGER 
Psychology Department, The Queen's U: niversity, Belfast 


"Three different hypotheses have been proposed to account for individual differences in figural after- 
effects (Klein & Krech, 1952; Wertheimer & Wertheimer, 1954; Eysenck, 1955). Each implies the 
existence of a positive correlation between the measures of after-effect in different modalities. The 
study reported here explored this problem for vision and kinaesthesis. Thirty-two subjects were used 
and no significant correlation was found (« = 0-05). Men showed significantly larger visual figural 
after-effects than women, a finding analogous to Wertheimer’s (1954a) in kinaesthesis. There was no 
significant rank correlation between either effect and extraversion-introversion as measured by 
Heron's (1956) sociability index. 


I. INTRODUCTION 


Many reports on figural after-effects have referred in passing to observations of large 
individual differences in the size of after-effects. The possibility that the magnitude of 
effects in one modality might be correlated with that in another was first suggested by 
Kohler & Dinnerstein (1947) in relation to visual and kinaesthetic after-effects, Confirma- 
tion of the existence of such a relationship would clearly have some importance for a 
theory of figural after-effects. More recently the significance of the problem has been 
increased by proposals relating the after-effects to what are generally termed personality 
variables, to metabolic functions and to individual differences in cortical activity. Klein 
& Krech (1952) propose a construct which they name ‘cortical conductivity’, which 
varies with the individual and which contributes to individual differences in cortical 
integration and in behaviour. They regard kinaesthetic after-effects as an indirect measure 
of cortical conductivity and, from work by Klein, they infer that patients with brain 
injuries have a lowered conductivity and will show after-effects more readily, in greater 
degree and with greater persistence than normals. They compared their brain-injured 
group with a normal group on kinaesthetic after-effects and found results, on the four 
measures used, to be consistently in favour of their hypothesis. 

Eysenck (1955) identifies figural after-effects with effects of reactive inhibition, 
Individual differences in the rate at which reactive inhibition is produced and dissipated 
and in its strength, predispose individuals to the development of extraverted and intro- 
verted patterns of conduct and consequently underlie the type of neurotic disorder which 
appears if breakdown occurs. He used Klein and Krech’s apparatus and procedure on 
two groups of neurotic patients, one hysterics and the other dysthymics. He found that 
the hysterics developed after-effects more quickly, in greater magnitude and recovered 
more slowly than the dysthymics. His views on after-effects and reactive inhibition are 
given more fully in a later book (Eysenck, 1957). 

Wertheimer & Wertheimer (1954) argue that individual differences in the size of figural 
after-effects reflect differences in cortical modifiability and can therefore be used as a 
measure of an individual's generalized cortical modifiability. Further, both satiation 
theory (Kéhler & Wallach, 1944) and statistical theory (Osgood & Heyer, 1952) involve 
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physico-chemical alterations in the tissue of the cortex which could be interpreted as 
implying metabolic changes. From this Wertheimer and Wertheimer argue that high 
figural after-effects reflect high physico-chemical modifiability. This leads them to coin 
a term, ‘metabolic efficiency’, to refer to the normal range of metabolic function. Figural 
after-effects are said to be maximal in the normal range of metabolic functioning and to 
fall off above and below this range. They make certain predictions about the relation of 
the size of an individual’s after-effects and physiological indicators of metabolic efficiency, 
such as reaction time and sensori-motor learning. Finally they also predict low after- 
effects in schizophrenics whom they consider to show low metabolic efficiency and they 
predict a correlation between after-effects in different modalities. These predictions appeat 
to be supported, on the whole, by the evidence derived from experimental tests reported 
by Wertheimer (1955). He compared the magnitude of figural after-effects with reaction 
time, basal metabolic rate, thyroid function, circulatory structure and somatotype. He 
found that they were related in a fashion predictable on the assumption that ‘metabolic 
efficiency’ was a common determinant. The one prediction that was not confirmed was of 
a positive relation between modifiability in a simple sensori-motor task and figural after- 
effects; the results here indicated a negative correlation. In the same paper he reported 
data showing that schizophrenics, taken to be a group exhibiting low metabolic efficiency, 
had low visual and kinaesthetic after-effects. 


II. THE PROBLEM 


The research to be reported here is concerned with the predicted correlation between 
figural after-effects in different modalities, namely vision and kinaesthesis. It is clear 
that each of the proposals outlined above implies the existence of such a correlati? 
though only Wertheimer and Wertheimer make an explicit prediction that a positiv? 
correlation will be found. Each of the theories would be embarrassed by & negative 
finding. Wertheimer (1955) reported evidence of a positive relationship, significant by 
the Mann-Whitney U-test. Encouraging though this finding is, it cannot be regarded 2* 
settling the issue. In their 1947 paper, Kóhler & Dinnerstein admit that their origin 
intention had been to investigate this problem of correlation between visual and kinaes“ 
thetic after-effects, but that it soon became plain that this could not be done until mor? 
was known about the latter. The situation in this respect is not much improved at the 
present time and the need for caution has been re-emphasized recently by finding? 
reported by Broadbent (1958) Both Klein & Krech (1952) and Eysenck (1955) had 
subjects make their judgements on a long wedge over which they moved their fingers 
until they found the point at which the width seemed equal to that of the 14-in. standard: 
Eysenck (and apparently Klein & Krech also) always presented this wedge with the 
pointed end towards the subject. Broadbent repeated Eysenck’s procedure, but wit 
the wedge alternately pointing towards and away from the subject. He found no COT 
relation between extraversion and after-effect when measured in this fashion. He di 
find a progressive shift of the P.S.E. towards the subject’s body, the extent of which w2 
correlated with extraversion. An increasing shift towards S's body from pre-satiation to 
post-satiation trials could, in Klein & Krech and Eysenck’s experiments, be mistake” 
for a figural after-effect. 

Whether Broadbent’s work alters the meaning of the previous findings or not, it make? 
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clear that there are likely to be unknown variables involved in the measurement of 
figural after-effects by the Klein & Krech method. Kéhler & Dinnerstein did not use 
a continuously tapering scale for their experiment, but had a scale which tapered in 
discrete steps. Subjects began at the wide and narrow ends in alternate comparisons. 
Wertheimer, who uses this type of scale, does not say whether this latter procedure was 
followed. Köhler & Dinnerstein, initially, and Wertheimer used two inspection-blocks, 
one in each hand in the stimulation period, a procedure which, Kóhler & Dinnerstein 
point out, does not give a true measure of kinaesthetic after-effects. With these considera- 
tions in mind, an attempt was made to improve upon previous procedures for measuring 


the effects. 
III. Apparatus 


(i) The kinaesthetic after-effect 


The inspection and test blocks were the same as those used by Klein & Krech and Eysenck, 24 and 1} in. 
in width respectively. Instead of either comparison scale, we used a new instrument of our own devising. 
This consisted of a wood-worker’s vice with suitable strips of smoothed hardwood bolted to the jaws. 
A dial gauge was attached which gave readings of the gap between the strips. The apparatus is shown 


diagrammatically in Fig. 1. 


Fig. 1. A, rider mounting; B, B’, variable test strips; C, C", jaws of the vice ; 
D, dial gauge. 


Riders were used to align the subject’s thumb and forefinger on inspection, test and measuring block. 
The rider itself, not shown in the diagram, was attached on the measuring block over the section marked 
A. The subject placed his thumb at B and his index finger on the outside of the strip marked B’ 
The sections marked B’ and C’ could be moved by means of the worm-screw of the vice. As these 
moved, the lever of the dial gauge was displaced by amounts which could be read off the scale. 


(ii) The visual after-effect 


It was desirable to choose inspection and test-figures, distances, sizes and other conditions so as to 
Obtain after-effects as large as possible. Fortunately, for visual after-effects, enough is known about 
Bome of these matters for a reasonable choice to be made. In a review of J: apanese research, Sagara, & 
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Oyama (1957) have reported that, with a circle as I-figure and two smaller circles, one falling inside 
the area of the I-circle, as T-figures, maximal effects are obtained when the diameter of the inspection 
circle is twice that of the affected test circle. Apparatus for this measurement was available from a previous 
study and has been more fully described in a report (McEwen, 1959). The inspection figure was à 
ring of light, 61 mm. in inner diameter. The fixation mark, a small red spot of light, was 10 cm. to the 
right of the centre of the figure as viewed by S. The test figures were two discs of light, varied in sizo 
by means of iris diaphragms. The figures were lighted by a concealed lamp behind the screens, the 
light falling on discs of parchment inserted between the casing and the leaves of the iris diaphragms. 
The fixation point was between the two discs, 10 cm. from the centre of each. The standard (affected) 
T-figure was on the subject’s left and remained constant at 30-5 mm. diameter. The neutral T-circle was 
varied by the experimenter and its size could be read off a protractor at the back of the screen on which 
the diaphragm was mounted. The neutral T-circle (variable) was objectively equal to the standard when 
the protractor reading was 75°, higher readings indicating smaller circle sizes and vice versa. The 'T-sereen 
was set directly in front of the head rest in which S's head was placed, the I-screen 30° to the right. The 
head-rest could be rotated through this angle by the subject. Both screens were 150 cm. from 8's eye- 
During the experiment the room was darkened. 


IV. SUBJECTS AND PROCEDURES 


The subjects were sixteen men and sixteen women, all but one being undergraduates attending a first 
course in psychology and naive as regards figural after-effects. The exception was a research worker in 
the department who had not taken part in any previous figural after-effect experiments and who was 
familiar with the problem only in a general way. Her results would have been discarded if they had been 
in any way extreme or discrepant. 

Since it was desirable that measurements of both visual and kinaesthetic after-effects be made in the 
course of a single session, and since it was conceivable that either practice or stimulation in the first 
modality might affect performance in the second, half the subjects had the visual experiment first, the 
other half the kinaesthetic first. There is also evidence, in the case of the kinaesthetic effect, which 
suggests that the stimulation involved in obtaining control measurements creates some satiation. There- 
fore, for half the subjects control measurements preceded the post-satiation measurements and for the 
other half the control measurements were made second, with an interval to allow the experimenta 
satiation effects to subside. 

With the aid of a table of random numbers (Fisher & Yates, 1943) subjects, men and women separately’ t 
were allocated to one of four orders according to whether they were to have the visual or kinaesthetlo 
task first and control (no inspection figure) or experimental treatment first. The groups thus formed ca? 
be labelled VC, VE, KC and KE (representing Visual Control first, Visual Experimental first and so on). 

All subjects, as a group were initially given part II of the inventory described by Heron (1956) fro 
which we could derive a sociability (extraversion-introversion) index. 

Subjects were given a practice session, in both tasks, lasting about 45 min., before the experiment pro 
was begun. Practice and experimental sessions were on separate days. Procedures during practice were 
the same as those used in the subsequent experimental session except that, during the practice session 
subjects were given knowledge of results and no inspection figure was used. Points of subjective equali 
were determined by a constant method and subjects were asked to say whether the variable was larger 
or smaller than the standard. Judgements of ‘equal’ were permitted but discouraged and, though suc? 
judgements were recorded, they were discarded in calculating the p.s.z. A constant method seeme 
preferable to an adjustment method because it minimized the time taken between inspection and judge 
ment. The subject continued judging until he had given five judgements of ‘greater’ and/or ‘Jess’ for 
each preselected value of the variable. In a few cases, there were inversions in the order of judged var? 
hiec = we continued to present these stimuli until ten judgements of greater and/or less were give? 

or each. 

"Three minutes of dark adaptation was allowed prior to the visual task and subjects were blindfolded 
before encountering the apparatus for the kinaesthetic task, In the latter task, the standard block bs 
presented to the dominant hand (only one of our thirty-two subjects was left-handed). 

Immediately prior to the experimental session in each task a further short practice period was give? 
which, at the same time, provided a rough estimate of the subjects p.s.z, Where this practice series W' 
followed by the control treatment, the estimate of the v.s.x. provided a mid-point for the range of variable 
settings used. When the practice was followed by the experimental treatment, the P.S.E. provided * 


per 
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starting-point for a descending series, continued until a judgement of smaller was given. From this point 
onwards, the series was random, as in the control series. In the visual task, the unit used was 2° on the 
protractor scale representing 0-9 mm., in the diameter of the variable. In the kinaesthetic task, the unit 
was 0:04 in. In both tasks the initial inspection time was 2 min. and all subsequent inspections lasted 
30sec. On the average, the time from the end of one inspection to the start of the next one was 5 sec. 
in the visual task and 10 sec. in the kinaesthetic one. In those groups which received the Experimental 
treatment followed by the Control treatment (the E-C groups), a rest interval of 7 min. was given to 
allow the effects of satiation to dissipate. 

There is another matter which ought to be considered at this stage, namely the adequacy of subjects’ 
fixation during the visual experiment. Eysenck (1957) states that there are difficulties in inducing neurotic 
patients to fixate the inspection figure properly during the satiation period. He quotes Nicholls (1955) 
as the basis for, or in support of, this statement. Nicholls, however, did not observe this himself (if he 
did, he does not say so) but advanced the statement as a post hoc hypothesis to account for the dis- 
crepancy between his findings and those predicted from Eysenck’s theory. Nicholls’s suggestion was 
based on a personal communication from Granger, who used groups of dysthymic and hysteric subjects 
(as did Nicholls) and observed that hysterical subjects tended to report the disappearance of the fixation 
point from time to time. Changes in the appearance of the fixation mark and of the inspection figures 
and partial or complete temporary disappearance has been frequently reported, most fully by Marks 
(1949). It occurs apparently as a normal consequence of prolonged fixation but there is no observational 
evidence that any subjects or class of subjects actually move their eyes in such circumstances, 

Our subjects were given a practice period before and during which their attention was fully drawn to 
the likelihood of these phenomenal changes. They were assured that these were usual and encouraged not 
to move their eyes. They were also told that, at first, they would probably experience eye movements, 
that with practice these could be avoided but that subjects were to inform the experimenters when eye 
movements occurred. Such reports decreased rapidly during practice but we continued to ask about eye 
movements throughout practice and experimental sessions. During the latter, reports were so rare that 
we did not consider eye movements of which subjects were conscious to be serious sources of error. 


V. RESULTS 
(i) Figural after-effects 
The measures of figural after-effects in the visual and kinaesthetic tasks were determined 
for each subject. The mean effect in the visual test was 9:09? as measured on the protractor 
scale (5 min. of visual angle approximately) and standard error 1-84°. The mean effect 
in the kinaesthetic task was 0-166 in. (12°% distortion) and standard error 0:034 in. Both 
figural after-effects are therefore highly significant (P «0-001) and the size of the visual 
effect is reasonably large as we intended it should be. 


Table 1. Visual figural after-effects data 


Corrected 
Analysis of variance D.F. sum squares Mean square F 
Between sexes 1 166-53 166-53 8-5 7%* 
Between treatments 3 31-59 10-53 = 
Interaction S xT 3 36-85 19-43 
Residual 24 487-75 = 
Total 31 722-72 = ~ 


** Significant at the 1% level. 


An hypothesis was set up that there would be no significant differences between the 
sexes or the treatments in either test and a 5% rejection area was fixed. Two analyses of 
variance were carried out, one on each set of test results. These are shown in Tables 1 and 2. 

The means underlying the significant sex difference in the visual task are men = 114, 
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and women = 6.7. The means underlying the significant treatment difference in the 
kinaesthetic task are VO — 2-2, KO — 1:8, VE = 0:84 and KE = 0-87. 

When these means are tested we find that VC does not differ significantly from KC nor 
VE from KE, but each of the C pairs differs from each of the E pairs. This difference 
seems to us to be due to kinaesthetic satiation persisting during the control session in the 
groups which received the E-C treatment, despite the 7-min. interval, allowed for 
dissipation. The sex difference in the visual effect is similar to that reported by 
Wertheimer (19545). Further investigation of this might be worthwhile particularly as 
Wertheimer (1954a) reports a similar difference in kinaesthesis. Although the sex dif- 
ference in our kinaesthetic task is in the same direction as that reported by Wertheimer, 
it is not significant. 


Table 2. Kinaesthetic figural after-effects data 


Corrected 
Analysis of variance D.F. sum squares Mean square T 
Between sexes 1 0-300 0-300 =a 
Between treatments 3 11-263 3-754 434* 
Interaction S x T 3 4-206 0-864 = 
Residual 24 19-127 
Total 31 34-896 = "E 


* Significant at the 5% level. 


(ii) Bilateral kinaesthetic and half-meridianal differences 
Wertheimer (19542) found that a width held between thumb and forefinger of the 
dominant hand was judged smaller than an equal width held in the other hand. He 
called this a bilateral kinaesthetic difference (BKD) and found a sex difference in the 
magnitude of this effect. It is also known that there are differences in judged sizes 
between the two halves of the visual field which Brown (1953) called the half-meridianal 
difference (HMD) though no sex differences were reported. In view of these findings, tW° 


3 : . n 
further analyses of variance were carried out on our control readings. These are shown 3 f 


Tables 3 and 4. 


Table 3. Visual control data (P.S.E.) 


Corrected 
Analysis of variance D.F. sum squares Mean square F 
Between sexes 1 66-12 66-12 4-08 
Between treatments 3 206-75 68-92 4-26* 
Interaction S x T 3 61:13 
Residual 24 376-00} p T 
Total 31 710-00 = in 


* Significant at the 5% level. 


Table 4. Kinaesthetic control data (v.s.x.) 


Corrected 
Analysis of variance D.F. sum squares Mean squares E 
Between sexes 1 1-09 1-09 — 
Between treatments 3 8-69 2-90 Cr 
Interaction S xT 3 10-40 
Residual 24 71-91 3,05 ies 


Total 31 92-09 = — 


Some individual differences in figural after-effects 7 

The kinaesthetic data do not show a significant sex difference but the results are in the 
same direction as that reported by Wertheimer, namely, that women show a greater BKD 
than men. The sex difference in the visual data is almost significant. Subjects tend to set 
the variable smaller than the standard, women more markedly than men. The only 
significant result in Tables 3 and 4 is a visual treatment difference. The appropriate 
means and standard error are VC = 74-875, KC = 7 6-500, VE = 77-875, KE = 81-750? 
and standard error = 2-01°. In view of the fact that kinaesthetic satiation persisted 
longer than we expected, we may be justified in combining the results of VC with KC 
(which do not differ significantly) and VE with KE (which do not differ significantly). 
When this is done the resultant joint means are C = 75:69 and E = 79-81° with standard 
error of 1-41*, producing a difference significant at the 5% level. It seems that visual 
satiation also persisted longer than expected. Though this did not produce significant 
treatment differences in Table 1, the results are in the appropriate direction. 


(iii) Correlation 

Since significant treatment differences have been found, it is not advisable to combine 
all the data into one bivariate distribution. We should remove the treatment difference 
in the kinaesthetic measures before correlating them with the visual measures (this is 
done by writing each measurement as a deviation from its group mean instead of the 
general mean). When this is done, the product-moment correlation between kinaesthetic 
and visual effects is = +0-12. If we remove the sex difference in the visual effect, this 
correlation becomes r = 0-03. For N = 32, neither of these coefficients differ significantly 
from zero. It might be of interest to report the coefficients of men and women separately. 
With ‘purified’ kinaesthetic measures these are Tmen = +0-04 Tromen = +0-11 (N = 16 
for each). This apparent lack of a correlation between the magnitudes of individual 
differences in kinaesthetic and visual after-effects could be due to an injudicious selection 
of subjects. From the point of view of one writer, Eysenck (1955, 1957), further illumina- 
tion of this issue is gained from the scores our subjects obtained on the sociability 
(extraversion-introversion) scale of Heron (1956). The appropriate frequency distribu- 
tions are given in Table 5: a low score is given to extraverts and a high one to introverts, 


Table 5. Distribution of scores on the Heron inventory 


Score ... 1 2 3 4 5 6 7 8 9 10 
= ^ 

Men 1 2 1 3 2 4 1 2 0 0 

Women 0 1 5 1 4 1 0 1 1 2 

Total 1 3 6 4 6 5 1 3 1 2 


If this absence of correlation between figural after-effects in these two modalities is 
confirmed by subsequent research, some alternative explanation may still relate the 
magnitude of figural after-effects in one or some modalities to introversion-extraversion 
even though this may not be possible for all modalities. 

The relationship between introversion-extraversion, as measured by Heron’s scale and 
the magnitude of figural after-effects in vision and kinaesthesis Separately can be measured 
by computing the coefficient 7 (Kendall, 1948). We ranked our data so that large figural 
after-effects and low questionnaire scores were both given for low rank and used the 
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formula for tied ranks. Since those subjects who were given the E-C treatment had 
reduced kinaesthetic figural after-effects, it seemed wise to find Z-scores for the E-C group 
and the C-E group separately, rank all resulting Z values and correlate these ranks with 
Heron ranks. The resulting coefficient ist = —0-02. The rank coefficient of Heron scores 
and the size of visual effect is 7 = —0-02, and when the sex difference in visual effect is 
removed by using sub-group Z-scores this becomes T = 0-00. All these coefficients are 
based on Ñ = 32 cases and are obviously non-significant. These calculations provide no 
support for an hypothesis of relationship between extraversion and figural after-effect in 
the two modalities studied. 
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VISUAL DISCRIMINATION OF ORIENTATION BY 
OCTOPUS: MIRROR IMAGES 


By N. S. SUTHERLAND 
Institute of Experimental Psychology, Oxford University 


Octopuses were trained to discriminate visually between different pairs of mirror image shapes. The 
successive method of discrimination training was used. It was found first that octopuses discriminate 
more readily between up-down mirror images than between left-right mirror images; secondly, that 
octopuses discriminate as readily between mirror image shapes as between non-mirror image shapes of 
equivalent complexity. It was also shown that it is possible to train octopuses on a comparatively 
difficult discrimination by the method of making reward conditional upon an attack upon the positive 
shape presented upon its own instead of presenting reward with the positive shape every positive trial. 
Although initial learning by the former method is slower, a smoother learning curve is obtained by this 
method, and the final level of performance reached is higher. 


I. INTRODUCTION 


It has been found (Sutherland, 1957a, 19580) that octopuses discriminate very readily 
between horizontal and vertical rectangles, less readily between horizontal or vertical 
rectangles and an oblique rectangle, and scarcely at all between oblique rectangles at 
90° to one another. It was suggested (Sutherland, 1957a) that these findings could be 
explained in one of two ways: (1) Octopuses might be analysing the horizontal or vertical 
extents of figures (but not both) relative to their total size. (2) Octopuses might be 
analysing the extents of figures along both vertical and horizontal co-ordinates. Either 
hypothesis would account for the findings instanced above. If hypothesis (1) is correct, 
octopuses should be able to discriminate between figures whose extents differ along the 
co-ordinate they are analysing, but do not differ along the other co-ordinate; they should 
be unable to discriminate between the same pair of figures each rotated through 90°, since 
the figures will now differ only on the co-ordinate along which they are not analysing. 
If hypothesis (2) is correct then both pairs of figures should be equally discriminable, 
since provided the difference between the members of each pair is the same it should not 
matter along which co-ordinate the difference falls. These conditions are satisfied by pairs 
of figures which are right-left and up-down mirror images of one another. Such a pair of 
figures differs either in their vertical extents (right-left mirror images) or in their horizontal 
extents (up-down mirror images). 

The experiments to be reported here constitute a test between the two hypotheses by 
assessing the discriminability of two sets of mirror image shapes, namely T L, and H 4; 
Lil land E. TE hypothesis (1) is correct, either the two up-down pairs of mirror images 
should be discriminable but not the two left-right pairs of mirror images or the two left- 
right pairs of mirror images should be discriminable but not the two up-down pairs of 
mirror images. If hypothesis (2) is correct, then all pairs of mirror images should be 
equally discriminable, since on hypothesis (2), the octopus is analysing both horizontal 
and vertical extents of figures. 

The experiments have a wider interest than this since it is sometimes Supposed (e.g. 
Deutsch, 1955) that animals have great difficulty in discriminating mirror images. In 
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order to test this possibility a further pair of shapes was included in the present experi- 
ments which were not mirror images of one another, namely two LJ shapes differing from 
one another not by 180° rotation (mirror images) but by 90? rotation. A further purpose 
of the present experiment was to investigate the possibility of using more rapid methods 
of training in discrimination experiments with octopus. A brief preliminary report on 
part of experiment I (T shapes) has already appeared (Sutherland, 1957 b), but it is 
necessary to report this experiment in more detail here since (a) a false conclusion was 
drawn from the results in the earlier report; (b) it is desired to compare the different 
methods used in the two experiments. 


II. METHODS 


A full account of the experimental situation will be found in Sutherland (1957a). In summary, animals 
were kept in individual tanks, and shapes were presented one at a time (successive discrimination training) 
at the end of the tank away from the octopus’s home. Animals were trained to attack one shape and not 
to attack the other. Shapes were presented on the end of a transparent Perspex rod, and were moved up 
and down in the water by hand through a distance of about 3 cm. three times a second. Animals were 
rewarded for attack on one shape (the positive) by being given a piece of sardine weighing 5 g., and 
punished for attack on the other shape by an electric shock (10 volts A.c.). Negative shapes remained in 
the water for 30 sec., positive shapes remained in the water for 30 sec. unless attacked earlier, when they 
were withdrawn as soon as the animal had been fed after attack. Any attack on the positive shape 
within 30 sec. was counted as a correct response, any failure to attack the negative shape within 30 sec. 
was counted as a correct response. In experiment II, shapes remained in the water for 20 sec. only. All 
animals were trained to attack sardines, and were also given ten trials pre-training to attack the positive 
shape for a sardine reward before discrimination training proper began. For further details of the experi- 
mental procedure, see Sutherland (19574), and of the habits of octopuses, see Boycott (1954). 


III. Experiment I 
Method 

Six animals (group A) were trained to discriminate between the figures T and .L. Three animals wer? 
trained with T positive, three with L positive. Seven animals (group B) were trained to discriminate 
between 4 and; four were trained with- positive, three with | positive. The cross stroke of the T shape? 
used was 10x 2 cm. and the tail was 4x 2 cm. Ten training trials were given a day, and these always 
consisted of five positive and five negative trials. For the first 8 days of training a pair of shapes (0n? 
positive, one negative) were presented at 2-hr. intervals throughout the day. The presentation of the 
two members of each pair was separated by at least 10 min, The shape which was presented first within 
each pair varied from pair to pair in a random manner. During these 8 days' training, octopuses which 
failed to attack the positive shape within 30 sec. were presented with the piece of sardine with the shape? 
still in the water. They would then attack both shape and sardine together, and after they had seize 


the sardine, the shape was removed. During a further 4 days of training, the sardine was not presente 
1n association with the shape if the octopus failed to attack within 30 sec, 


Results 


Learning curves for groups A and B are shown in Fig. 1. It will be seen that though some 
learning did occur, discrimination did not reach a high level for either group. Moreove?: 
for group A all improvement in performance occurred during the first twenty trials, 2 

group B only improved slightly after the first twenty trials. Nevertheless discriminatio? 
over the first 8 days was significantly better than chance for both groups: x? values for 
the difference between the ratios of attacks on positive shape to total trials and attack 
on negative shape to total trials were 11-0 for group A (n.r. = 1, P «0:01), 6-6 for group B 
(n.r. = 1, P «0-02). There was no significant difference between the two groups over the 


Percentage attacks/total trials 


Visual discrimination of orientation by octopus: mirror images 11 


first eight days of training (t = 1-0, D.F. = 11, P «0:3). Nor were differences between 
groups trained positive on different members of each pair of shapes significant. Thus in 
group A, octopuses trained positively on the upright T shape averaged 60% correct 
responses, whereas octopuses trained positively on the inverted T shape averaged 57%; 
the corresponding figures for group B were 57% and 54% correct responses. 
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Fig. 2. The percentage of trials on which attacks were made. 


Fig. 3. The percentage of all attacks made on the positive shape. N.B. 50% represents the chance level of 
response. 


One striking feature of the results of the first 8 days’ training is the decline in the total 
number of attacks made per day (summing attacks made on positive and negative shapes) 
(see Fig. 2). This decline in the total number of attacks is in fact responsible for the 
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decline in frequency of correct responding. If an animal attacks very seldom the ratio 
of correct to total responses will be less than for an animal attacking 50% of the time, 
even though the ratio number of attacks on positive figure to number of attacks on 
negative figure is the same. This is clearly revealed by comparison of the curves for 
performance of group A over the first 8 days of training shown in Figs. 1, 2 and 3. 
(Figs. 2 and 3 only show curves for group A, since this group will subsequently be com- 
pared with group C, but the curves for group B are very similar though slightly displaced 
downwards.) Fig. 1 shows that the percentage of correct to total responses tends to 
decline, Fig. 2 shows the marked decline in the total number of attacks made, and Fig. 3 
shows that the ratio attacks on positive figure to total attacks remains approximately 
constant. This last method of plotting scores is perhaps a more accurate measure of 
discrimination than the first since it omits effects due to the general level of attack 
decreasing, and reflects only the difference in number of attacks on the positive and on 
the negative figure. The results raise a further question, why performance fails to increase 
after the first twenty trials even when it is plotted as in Fig. 3 as the percentage of attacks 
on the positive of total attacks made. The answer may be that octopuses are learning to 
wait until the reward is inserted with the shape. Animals which wait until the expiry of 
30 sec. will be reinforced for not attacking before the sardine is presented on 50% of trials; 
animals which attack before 30 sec. will be reinforced on 60% of trials, punished on 40% 
(assuming that 60% of all attacks are made on the positive figure as they in fact were). 
If some animals are learning to solve the problem after the first few trials by waiting 
to attack until the sardine is presented, then this explains why discrimination fails to 
improve. 

As a test for these assumptions a new method of training was adopted from day 9-12: 

sardine reward was only given if an octopus attacked the positive shape before 30 sec- 
Fig. 2 shows that this procedure did lead to a slight rise in the total number of attacks, 
and à corresponding rise in the percentage of correct responses to total trials occurred 
(Fig. 1). However, Fig. 3 shows that there was no improvement in the discriminatory 
performance as measured by the ratio attacks on positive to total attacks. 
. In view of the failure of discriminatory performance to rise above the level attained 
in the first twenty trials, it is unsafe to conclude on the basis of this experiment alone 
that there is no difference in ease of learning of up-down and right-left mirror images’ 
if animals were learning not to attack until the expiry of 30 sec., this would tend to 
conceal any effects due to possible differences in discriminability of the shapes. Exper” 
ment II was therefore conducted to determine whether any difference in discriminability 
between up-down and right-left mirror images does exist and also to determine the 
practicability of using a new training method in visual discrimination by octopus with 
shapes of low discriminability. 


IV. Experiment II 
Method 


Three groups of eight animals each were trained to discriminate between U figures. The cross stroke of 
the LI figures was 7 x 2 cm. and the two tail strokes were each 4 x 1-5 cm. Group C was trained for 12 day? 
to discriminate between an upright and an inverted | |. Group D was trained for 12 days to discrimin® 

between _] and (_. Group E was trained to discriminate between L] and C, LJ and J, M and L^ 
and [ | and _] (two animals were trained on each pair). Unfortunately it was only possible to complete 
10 days’ training with this group. Within each group half the animals were trained with one shape positi 


Visual discrimination of orientation by octopus: mirror images 13 


half with the other shape positive. Six animals (three from group A and three from group B) were given 
an additional 18 days’ training with the same shapes as were used during the first 12 days’ training. 
All animals were given twenty trials a day. Trials were given in two blocks of ten, one block in the 
morning, one in the afternoon or evening. The two daily blocks of trials were separated by an interval of 
4 hr. Within each block trials were separated by a 5-min. interval. Positive and negative trials within 
each block were given in a random order, varied from block to block except that: (1) Each block con- 
tained five positive and five negative trials. (2) Not more than three positive or three negative trials were 
given successively. (3) Over ten blocks of trials a positive was followed by a positive and a negative by 
a negative on 50% of trials. The positive shape remained in the water for 20 sec. on each trial (unless 
attacked sooner); if an octopus failed to attack within 20 sec., no reward was given and the shape was 
withdrawn. Since twice the number of trials per day were being given as in experiment I, the size of 
reward was reduced to a piece of sardine weighing 2-5 g. The negative shape always remained in the water 


for 20 sec. 
The changes in method in this experiment were made for the following reasons: (1) Reward was made 


dependent on attack within the time limit in order to prevent octopuses learning not to attack until 


the sardine was presented with the shape. (2) Twenty trials a day were given in two groups of ten since 
this is a more convenient method of presenting trials from the experimenter’s point of view, and Young 
(1959) has shown this method to be feasible for simple discriminations. (3) The period for which shapes 
remained in the water was reduced from 30 sec. to 20 sec., since few attacks are in any case made after 


20 sec. 
Results 


The curves of learning for groups C, D and E are plotted in terms of percentage correct 
responses in Fig. 1. Group C (trained to discriminate upright and inverted | | figures) 
discriminated significantly better than either of the other two groups. The value of t for 
the difference between the scores of groups C and D over 12 days’ training was 3:4 
(n.r. = 14, P «0-01), and for the difference between groups C and E (over 10 day's 
training only) 2-7 (n.r. — 14, P « 0:02). The difference between groups D and E was not 
significant (t = 0-8, n.r. = 14, P» 0:4). The performance of group D did not differ from 
chance, but group E discriminated better than chance over the last 6 days of training 
(x? for the difference between the ratios attacks on positive to total attacks and attacks 
on negative to total attacks is 13-1, D.F. = 1, P « 0-001). For none of the three groups 
were there any significant differences between animals trained positive on one shape and 
animals trained positive on the other. 

Thus the results of experiment II suggest that up-down mirror images are more readily 
discriminable by octopus than right-left mirror images, and that up-down mirror images 
are not particularly difficult to discriminate since the pair L] and [] was more readily 
discriminable than the pair L] and C. 

In order to discover whether discrimination of the right-left mirror image LI shapes 
was possible, three animals from group D were given a further 18 days' training; three 
animals from group C were also given an additional 18 days' training in order to 
discover whether performance would improve further after the initial 240 trials. The 
performance of these six animals over the whole 30 days is shown in Fig. 4. The three 
animals from group D clearly learned the discrimination though to a low level of accuracy: 
over the last 300 trials they only performed with an accuracy of 54-59/. Both groups 
showed some improvement after the initial 12 days’ training, and it is clear that 12 days 
is not sufficient for performance curves to reach an asymptote with a difficult discrimina- 
tion and the method of training here used. Neither group showed any improvement in 
performance after day 20 (i.e. after 400 training trials). 

The three animals from group C were given twenty transfer test trials at the conclusion 


14 N. S. SUTHERLAND 


of their 30 days’ training. In the transfer tests large figures were presented. The propor- 
tions of the figures used in the transfer tests remained the same as those of the original 
figures, but their areas were 2-25 times those of the original figures. No rewards or punish- 
ments were given in connexion with the transfer shapes. Accuracy of performance was 
68%; since the percentage of correct responses given over the last 5 days of training had 
been 64%, this represents complete transfer. 


Percentage correct responses 


155. 6-10 11-15 16-20 21-25 26-30 
Days 


Fig. 4. Performance of three animals from group C, and three from group D over 30 days 
(600 trials), N.B. 50% represents the chance level of response. 


Fig. 2 shows the way in which the total number of attacks made fell off for group C, 
when total attacks made are plotted as a percentage of total trials. It will be seen tha 
the percentage of attacks given is actually less than that made by group A at least during 
the early part of training. This is presumably due to (1) The omission of reward in cas® 
where an animal failed to attack within 20 sec. (Young (1958) has shown that feeding 
itself increases the tendency to attack). (2) The extra number of trials given a day, a? 
the smaller time intervals between trials may also have contributed. Shock decrease? 
the tendency to attack for some time after it is given, and this would presumably res 
in group C attacking less often than group A, since trials were more closely spaced 10 
group C. Comparison of the curves for group C in Figs. 2 and 3 reveals that as discrimin? 
tion improved, the total number of attacks given showed a tendency to increase. In eg 
in the group of three animals who were given a further 18 days’ training no further increas? 
in the daily number of attacks occurred: they continued to attack on only 25% of the 
total trials. It must be remembered that the rise in number of attacks exhibited 
group A only occurred as a result of a change in the method of training and was not? 
consequence of learning to discriminate and thus avoiding shock on a higher proportio? 
of attacks made. Fig. 3 shows that by the 12th day of training 76% of M attacks were 
being made by animals of group C on the positive figure. Whether xor Ed is plotted 
as percentage of correct responses to total trials (Fig. 1), or as percentage of attacks og 
the positive shape to total attacks (Fig. 3) a continuous improvement in animals’ i8 
criminatory performance is shown, when the present training method is used. 
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Groups D and E showed a more marked falling off in level of attacks than group C. 
They were in fact only attacking on 10% of trials at the conclusion of discrimination 
training. 


V. Discussion 
Theoretical implications 


From the results of both experiments it is clear that octopuses can discriminate both 
right-left and up-down mirror images. In experiment II, however, animals trained on 
right-left mirror images only reached a significant level of discrimination when more than 
12 days’ training was given. In both experiments, animals trained on the up-down mirror | 
images discriminated better than those trained on the left-right mirror images, though the 
difference was only significant in experiment II. The difference due to left-right and 
up-down mirror images being used was probably masked in experiment I because animals 
may have been learning not to attack the shape until the sardine was shown with it. It 
seems safe to conclude that for the octopus up-down mirror images are easier to dis- 
criminate than left-right mirror images. 

In view of the octopus’s ability to discriminate both up-down and left-right mirror 
images, hypothesis (1) as set out in the introduction must be rejected. It would appear 
that octopuses are able to analyse the relative extents of shapes along both the horizontal 
and vertical co-ordinates. However, they are able to discriminate better when the shapes 
they are discriminating differ in their horizontal extents than when they differ in their 
vertical extents. This means that any analysing system which operates in the octopus's 
brain must analyse horizontal extents of shapes more accurately than vertical extents of 
shapes. A neurological mechanism for analysing horizontal and vertical extents of shapes 
has in fact been suggested by the writer (Sutherland, 19576). On the basis of the present 
experiments it would appear that the parts of the system responsible for analysing 
horizontal extents function more accurately than those parts responsible for analysing 
vertical extents. 

On the basis of the analysing mechanism suggested various other predictions are 
possible, several of which have been tested (Sutherland, 1958a, 1959a, 19595). One such 
prediction is of particular relevance to the present results. If the theory were correct, 
then not all mirror images should be discriminable. Any mirror images whose horizontal 
and vertical extents were the same should be indiscriminable. It has in fact been found 
that when such a pair of mirror images (a V and an inverted V) are used, octopuses are 
unable to learn to discriminate between them (Sutherland, 19595). This result is par- 
ticularly significant since the animals were trained by exactly the same method as that 
used in the present experiment II. Although the mirror images were up-down reversals, 
animals failed to achieve better than chance scores after 12 days' training in marked 
contrast to the animals trained in the present experiment to discriminate between 
up-down mirror image | |'s. 

The reason why up-down mirror images are more readily discriminated by the octopus 
than right-left mirror images may be that the equivalence of right-left mirror images has 
been learned since a right-left inversion of a shape can occur through the octopus swimming 
round to the other side of it, whereas this is not the case with up-down mirror images. 
In addition the vertical axis is more clearly differentiated by stable cues emanating 
from both within and without the organism than is the right-left axis. Thus more effort 
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has to be expended to move vertically than to move horizontally, and the direction ‘ up' 
is differentiated from ‘down’ by the water surface at the top and floor of the tank (or of 
the sea) at the bottom, and by differences of illumination. The fact that learning may 
play a part in producing greater ease of discrimination for shapes differing in their 
horizontal projections than for shapes differing in their vertical projections, does not 
mean that the system operating is not that sketched above: it would merely mean that 
learning played some part in the setting up of the system. 

The finding that a | | on its side is more difficult to discriminate from an upright or an 
inverted LJ, than are the latter figures from one another is neither for nor against the theory 
as so far expounded. It does suggest, however, that mirror image shapes are not per Se 
particularly difficult for the octopus to discriminate, and it lends no support to theories 
which predict that all mirror images should be poorly discriminated (e.g. Deutsch, 1955). 
Any adequate theory of shape discrimination must explain why some mirror image 
figures are difficult or impossible to discriminate (Sutherland, 1957 a, 1959), while others 
are readily discriminable. 


Comparison of results with other data 


There is no evidence to suggest that animals have any special difficulty in discriminating 
mirror images as such—except mirror images of oblique lines (Sutherland, 1957 a). 
Lashley (1930, 1938) has shown that rats can discriminate upright and inverted triangles 
and also triangles with apex facing left and apex facing right. Similarly he found, rats 
could discriminate upright and inverted | | figures of the type used in the present exper 
ment and | | figures lying on opposite sides. Rats discriminated more readily betwee? 
the up-down reversed | |'s than between the right-left reversed ones, but because of the 
rat’s tendency to discriminate only the part of the figure near the base line it is difficu y 
to interpret these findings. Kirk (1936) showed that rats could discriminate ‘I’ from its 
right-left mirror image. Lashley (1938) comes to the conclusion that ‘The learning scores 
with symmetrical figures do not significantly exceed those for non-symmetrical figure 
of the same order of complexity.’ i 

Karn & Munn (1932) found that dogs could discriminate an upright from an inverted 
triangle, and since they transferred the discrimination to patterns of three dots they 
must have been discriminating in terms of the whole figure and not merely in terms e 
the base line. ‘ 

Harlow (1945) found that rhesus monkeys discriminated less readily between eight 
pairs of mirror image figures than between certain other pairs of figures (e.g. a triang 
and a square). When, however, one member of each pair of mirror images was arbitrari y 
combined with one member of another pair of mirror images, he found that the difficult 
of discrimination was still as great as for the original mirror image pairs. He also four 
that monkeys discriminated more readily between a T and an inverted T than betwee? 
two T's laid on opposite sides. 

Thus the available evidence for mirror image discrimination in mammals is in fall 
agreement with the results of the present experiments on the octopus: mirror image? 
per se are not difficult to discriminate, and up-down mirror images tend to be mor? 
readily discriminable than right-left mirror images. 
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Methods 


It has already been necessary to inp at €—— pocket eagle bes ? 
i lts. For convenience, however, the ma i ns about n 
yn Rb e here. (1) In training ps [^ a s peur ch 
i dine in association with the sha sit: 
JESUM Pa initial i e tessuto. fails to improve after the first twenty 
PN E" E likely that animals are learning not to attack the positive figure until the 
mc is presented with it, and as a consequence discriminatory Um ed 2 * 
show any improvement. (2) If reward is made contingent on attac x ? s i mm 
learning is slower, but improvement is more continuous and it ns ikely z ja a 
final level of performance is reached. That initial learning is slower mme =y ne s T 
basis of the present experiment, since the gop T Bri qe dir n = a A m 
at trai n up-down inverte s, althoug 

nt mis than that of the latter. This is rari p X perce 
experiment (Sutherland, 1958c) in which it was found that animals ee to ee 
between a circle and a square learned more slowly if the reward was ma * con and = 
attack on the positive figure alone than if reward was presented with thes ape pi e : e 
trials on which the animal failed to attack within 30 sec. The conclusion n a ur igher 
level of correct responses is reached where reward is made contingent upon a ba z » a 
to doubt, since it is not certain whether the upright and inverted T figures are z rea li y 
discriminable as the upright and inverted LI figures. (3) With both methods o bie 
there is a marked fall in the total number of attacks made as training proceeds. Initia y 
the percentage of attacks made is lower with the method of making reward contingent 
on attack on the positive shape presented on its own, but with this method, some ene 
occurs as discrimination improves (cf. Sutherland, 1959). Since the percentage of attacks 
made correlates with the ease of discriminability of the shapes, it does not matter whether 
we use a score based on the ratio correct responses to trials or a score based on the ratio 
attacks on positive to total attacks, if we merely wish to establish the relative discrimin- 
ability of different pairs of shapes. In fact the percenta, orrect resp 
giving a figure which underestimates the accuracy of the discrimination, is the more 
convenient score for comparative purposes, since it is easy to ensure that different 
animals are given the same number of trials but difficult to ensure that they complete 
the same number of attacks. (4) On the whole the method of giving twenty trials a day 
and making reward contingent on attack would appear to secure the best results, since 
(a) animals cannot learn to gain reward by waiting until the sardine is presented with the 
Shape before attacking; (6) a smoother learning curve is obtained by this method and 
final Performance is probably higher; (c) although more trials a day are given, this method 
of giving trials is considerably easier from the experimenter’s point of view. Giving trials 
at closely spaced intervals avoids the labour of securing the lids of the octopus’s tanks 
between each trial in order to prevent them escaping, 


The chief disadvantage of this 
method is that many trials are wasted since animals can: 


not learn anything on any trial 
on which they fail to attack within the time limit, whereas by rewarding every trial they 


might learn to associate the positive shape with food even on positive trials where they 
fail to attack within the time limit, 


ge of correct responses, although 


to 
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A GROUP VERSION OF A PERCEPTUAL MAZE TEST 


By ALICK ELITHORN,* MYFANWY KERR* ann JOY MOTT} 


From the Medical Research Council Neurological Research Unit and the Institute of 
Neurology, National Hospital for Nervous Diseases, Queen Square, London, 
and the Royal Free Hospital, Gray's Inn Road, London 


Two group versions of a multiple-choice perceptual maze test are described. The test has been 
administered to two groups of normal subjects. The results show that the test has a high reliability 
and suggest that the material reliably samples an ability which is not normally measured by intelli- 
gence tests. It is tentatively suggested that this ability may be related to perceptual capacity. The 
importance of perceptual factors in determining intelligent behaviour is briefly discussed. 


I. INTRODUCTION 


Functions which are impaired by frontal lobe damage may be tested by pencil and paper 
maze tasks. This was pointed out by Porteus & Kepner (1944) and has been repeatedly 


confirmed, most recently by A. Smith (personal communication, 1957). 

A previous paper (Elithorn, 1955) described a maze task for which the material was 
so designed that some of the factors which determine performance could be systematically 
varied. A preliminary investigation indicated that test performance was sensitive to 
frontal and temporal lobe injury. Test scores were found to correlate positively with 
post-operative social adjustment, verbal and performance intelligence test scores and 


negatively with chronological age. i ? 
In the present study results obtained with normal subjects with a group version of 


this test are reported. 
II. MATERIAL AND METHODS 


The test material consists of patterns each of which has a lattice background of paths or tracks repre- 
sented by dotted lines. At a variable number of intersections larger dots (solid black circles) are super- 
imposed. The subject is required to find in each pattern a pathway from bottom to top which passes 
through the greatest possible number of the circles. There are two main restrictions. First, the subject 
must keep to the paths or tracks and must not cut across from one path to another. Secondly, at any 
junction point the pathway chosen by the subject must continue forwards, i.e. it may fork left or right, 
but must not double back. Each pattern is so designed that there is only one correct series of circles 
through which the pathway can pass. In order that the subject may know when he has found a correct 
mber of circles which can be obtained is printed below each pattern. 

In the present investigations the paths were represented by finely dotted lines and the large dots at 
the intersections were solid black circles (Fig. 1). These patterns were printed on the second, third and 
fourth pages of two booklets. They were arranged in an approximate order of difficulty. Booklet A 
Contained the first thirty patterns, booklet B the remaining twenty. In order to provide an alternative 
version of the test two additional booklets were prepared—A (1) and B(1)—n which the patterns were 
Inverted, 'This provided patterns of comparable difficulty, but prevented subjects from benefiting from 
utions. In Fig. 1 pattern (b) is pattern (a) inverted. The first page of each 


Possible recall of previous sol A : à } 
booklet was identical and consisted of short instructions and five examples with solutions. 


The following were the instructions: 
“This test consists of a number of maze puzzles. In cach one you have to find and mark with a pencil 


* Supported by the Medical Research Council. : i 
+ Supported in part by the Medical Research Council and in part by the Royal Free Hospital Endowment 


Fund. 
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the path from bottom to top which passes through the most dots. Below each puzzle is a number like 
this |3| which tells you how many dots you can get. When you find a path with this number of dots, 
mark it and go on to the next puzzle. Do not waste too much time on any one puzzle—you may come 
back later. Read the following rules carefully. 

(1) You may start anywhere along the bottom line of each puzzle. 

(2) You must keep to the lines and not jump across the spaces. 

(3) You must always go forward. At each junction you may take the left or right path, but you must 
not double back. 


The two identical puzzles to the right show you how this is done. Look at them and then try the ones 
below, marking in the paths with your pencil.’ 


(a) Investigation I (i) Subjects 


One hundred and ninety National Servicemen acted as subjects and ninety-nine of these subjects were 
retested fourteen days later. The sample made available consisted of recruits who had initially bee? 
selected as ‘potential officer material’. From this original group subsequent selection procedures ha 
removed most of those finally chosen for officer training. This selection meant that any correlations wouk 
be attenuated by the homogeneity of the group for general ability. It was, however, decided to test p 
non-representative sample because it was the only group available at that time for whom it was possible 
to obtain scores on several other tests and because it was the only group in which a reasonable number 
of subjects would be available for retest. 


(b) Investigation IT 


Since very encouraging results were obtained in the first investigation, a further sample more repre- 
sentative of the general population was subsequently made available for testing. This second gronh 
consisted of 226 unselected recruits. It is probable that defective and illiterate individuals had bee! 
excluded by preliminary National Service Boards; further, a few more intelligent subjects avoid recru! 
intake selection procedures by making a direct entry to commissioned rank from an O.T.C. or as doctor: 
With these exceptions the second group was a representative and unselected sample of the population 
liable for National Service. il 

In both investigations the scores of each subject on a battery of other selection tests were made Fi 
able. This battery included tests of mechanical and electrical knowledge; a verbal intelligence tests is 
non-verbal intelligence test; tests of spatial ability; spelling; and arithmetic and algebra. These tes 
will be referred to as RC1 (m) and RCI (el); RC2; RC3; K1; V1; and N, respectively. 


(a) Investigation I (ii) Test and retest procedures 
"n H i 1 
One hundred and ninety subjects were tested. They were subdivided into two groups depending 0" n 
test material used. Group I consisted of 142 subjects and group II of 48 subjects. The test-retest pu 
cedure was as follows: 
"Test Retest 
T f y Y, [a - Not 
est form used AandB —— AlandBl AandB = Aland Bl retested 
Group I 142 un 25 30 87 
Group II = 48 21 23 4 


At the retest session the subjects were not told whether they were doing the same or a different version 
of the test. They were simply asked to do some more maze patterns. 


Since it was not known what the optimal test duration would be, the time allowed for each booklet 
was divided into two. ; During the first 10 min. each subject used a red pencil, and for the next 5 ™ d. 
a blue one. After 15 min. with booklet, A (or Al) the subjects were told to Stop and the papers collecte 4 
Booklet B (or B1) was then distributed and the same procedure followed with two periods of me 
5 min. 

During the retest only the initial 10-min. period was allowe 


uh 9 
d for the A b : inutes, Wi 
subsequent 5 min., was allowed as before for booklet B. Minn iE o 


(b), Znvestigation II 
^ Begausé of shortage of time only booklet A could be administered and the testing time was 10 min 


PM $e. 
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Fig. 1. (a) Test item from booklet A; (b) test item from booklet A 1 (the alternative version), it is (a) inverted; 
(c) test item from booklet A indicating how the size of the units may be varied. 


iii) Results 
(a) Investigation I (iii) Resu 


Figs. 2a and b show the scores obtained with the 142 subjects who did the A and B version of the 
test. Figure 2a shows the distribution of scores (hatched shading) obtained when only the first 10 min. 
of each period were scored. Solid shading indicates the scores obtained with the full 15-min. testing 
period. In Fig. 20 the results for booklet B are similarly indicated. 

Because of the selected nature of the subjects in this investigation, care must be taken in interpreting 
the distribution of scores. It is perhaps worth noting that out of 190 subjects only one completed booklet 
A (or A1) in 10 min. (mean score for A group 16-11+0-4). In 15 min. fourteen subjects completed book 
A (or Al), and this length of testing therefore led to a loss of discrimination with this group (mean score 
for A group 20-75 + 0-48). 

The distributions of scores for booklet A are skewed to the right. Since a similar distribution was found 
for the scores with RC2 and RC3 which are known to have a normal distribution with unselected popula- 
tions it seemed likely that much of this effect might be related to the fact that the group had been initially 
Selected for intellectual ability. The observed means for RC2 and RC3 were 19-4+0-48 and 19:0:£ 0-42 
(x = 142). These means are markedly different from the established means for the population of their 
age-group (15:0, s.p. 6-67 and 15:3, S.D. 5-99).* ‘These differences are highly significant and confirm that 

he present sample is well above average in intelligence. A 

With booklets B and B1 approximately half the twenty items were, on the average, successfully 
Solved in 10 min. (mean score for B group 9:61 +0-27), only two additional items being solved in the 
extra 5 min. (mean 15-min. score for B group 11-65 +0-29). It seems likely, therefore, that for a timed 
test the increase in difficulty of the individual items is too steep in these books. The results with the 
equivalent forms and on retesting are discussed below. 


* These figures were kindly supplied by Mrs Anthony. 
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(c) ot? 
Tig. 2. (a) Investigation I. Maze score distribution. Test booklet A only. (b) Investigation I. Maze Be 
distribution. Test booklet B only. (c) Investigation II. Maze score distribution. Test booklet A only: 
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(b) Investigation II 
Fig. 2c gives the distribution of 10-min. scores for booklet A (hatched). As explained above, it was 
anticipated that this group would be a normal sample of the population liable for military service. The 


; scores obtained with RC2 and RC3 confirm that this was the case. The observed mean obtained with 


RC3 does not differ significantly from the established norm 15-3 (s.p. 5-99). The observed mean obtained 
with RC2, 14-0+0-35, is just significantly different (p < 0-05 > 0-01) from the established norm of 
15-0 (s.p. 6:67). The median number of mazes correctly solved was 12; the mean was 12-8 with a standard. 
deviation of 4-97. The other coefficients of the distribution were: gi = +0-27, t = 1-67, p < 0-1 > 0-05, 
ga = 4032, t = 0-98, p < 0-4 > 0-3. Skewness and kurtosis, therefore, do not depart significantly 
from normal. Only 31% of the subjects solved half the items and 9% solved two-thirds. This marked 
clustering of scores at the lower end of the scale implies a considerable loss of discrimination, and 
suggests that although 15 min. was too long for the selected sample tested in the first investigation 10 min. 
is inadequate for an unselected sample. As mentioned, it was impracticable to obtain 15-min. scores 
from this group, but it seems likely that the longer time would not lead to the loss of discrimination 
found in the first investigation. 

It is of practical interest to decide whether it is likely to be more profitable to repeat the present test 
with a 15-min. testing time or whether the item contribution of the test should first be altered. The results 
obtained in the first investigation were, therefore, used to extrapolate from the present scores. This 
transformation, which is theoretically indefensible, gives a hypothetical 15-min. distribution represented 
by the solid columns in Fig. 2c. Further analysis is not justified but this approximation would suggest 


a further trial of booklet A with a 15-min. testing period. 


(iv) Zest-retest reliability, practice effects, alternative version 


In the first investigation ninety-nine subjects were retested 14 days after the initial test. Of these forty- 
eight were given the same version of the test as they had previously used. Fifty-one were given the 
alternative version. The correlation coefficient for the test-retest scores (A and B 10 min. only) with 


Table 1. Investigation I 


Test Retest 
=) ra A 
Form N 10 min. score 15 min. score Form N 10 min. score 15 min. score 
Group I 
A 55 15:91--0:58 20-31 + 0-66 A 25 23-8 40:92 — 
Al 30 22-4 +084 = 
B 55 9:712-0-39 11-56 3-0-46 B 25 12-68 +0-62 14-5240-61 
B1 30 11-93 +0-56 14-03 +0-61 
Group II 
44 16-36 +0-79 21-022-0-99 A 21 23-62 4-1-03 = 
en = Al 23 22-09 --1-15 = 
10-09 40-52 12:160-57 B 21 12:5240-74 15-2440-69 
B1 44 E B1 23 11-78+0-96 13-69:10.91 


Mean scores and standard errors of Groups I and II on the maze test and retest. 


identical material was 0:89 (n = 48) and for the test-retest scores when retesting with an alternative 
Version r = 0-81 (n = 51). These results compare very favourably with the test-retest results reported 
for the individual items of the WAIS battery (Wechsler, 1950). Only five subtests have reliabilities 
greater than 0-85; three of these are in the verbal scale—information 0-91, similarities 0:87 and vocabu- 
lary 0:94—and two in the performance scale— digit symbol 0:92 and block design 0-86. Test-retest correla- 
tions of the Progressive Matrices range between 0-76 and 0-91 (Foulds, 1947; Vernon & Parry, 1949). 
As would be expected, the test-retest correlation was higher when the retest was undertaken with 
identical material than it was when fresh material of a similar character was presented. This difference 
(r = 0-89 and 0:81 respectively) was not statistically significant and might perhaps have been a chance 
finding (p « 0:2 > 0-1). Further evidence that some recall affected the test-retest correlations was 
provided by the observation that the increase in the number of items solved was greater when hose 
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were the same at the second presentation (mean gain: 9-9 +0-83, n = 48) than when different items were 
presented (mean gain: 8-5+0-85, n = 51). This difference in the effect of practice in the two situations 
is in the expected direction, but is not marked and is not statistically significant (see Table 1). 

It can be tentatively concluded, therefore, not only that the reliability of the test is high, but also 
that where the same items have to be re-used the recall of individual solutions does not contribute 
much to the practice effect or to retest correlations. 1 

Table 2 is a correlation matrix for the tests used. A preliminary analysis suggests that the correlations 
obtained between the maze and the other tests in the battery could largely be explained by two general 
factors. Of these one would be a factor of general intellectual ability. The second would be a bipolar 
educational/non-educational factor. This analysis supports the view put forward below that the t 
material tests an aspect of non-cultural intelligence that is not adequately sampled by convention? 
intelligence tests. Thus although its reliability is high the correlations between the maze scores and hen 
of the other tests designed to test intelligence are relatively low. One of the tests, RC2, is a verbal us 
of general intelligence and the other is a non-verbal test similar in character to the progressive matrices. 


When the scores of both these tests are combined (investigation I) the correlation with the maze scores 
is not appreciably higher (r = 0-46). 


Table 2. Correlation matriz for test battery 


RCl(m)  RCI (el) RC2 RC3 Kl vı N 
RC1 (m) — I: D 
RCI (el) 0-64 = 
0-66 a = ES i= 2 
RO2 0-23 0-41 — — = = 
0-26 0:36 m E m = 
RC3 0-32 0-47 0-69 = = — = 
0-30 0:31 0-64 = = — ux 
TKI 0-40 0-35 0-44 0-47 = 
0-26 0-19 0-19 0-35 — 7*3 
vı 0-18 0-35 0-69 0-54 0-29 — 
0-20 0:30 0:67 047 * — 
N 0-92 0-45 0-85 0-69 0-33 0-65 = 
0-26 0-30 0:77 0-57 * 0-57 oa 
Maze 0-27 0-30 041 044 041 0-28 o 
0-08 0-18 046 0-37 0-31 045 04 


* Data not available. 
Correlations from investigation I (booklet A and B 15- 
aon vcn min: Scores n = 226) in italics. : 1 intel 
1C1 (m) ani 1 (el) were tests of mechanical and electri i ; RC2 a verbal ^r of 
ligans d ER CEN NU eue eal chanical and electrical knowledge respectively; to 


ction test; K 1 i i i 2 Vv i st; N a 
arithmetical and algebraic abilities, eee 8 Spatial orientation test; V Lia spella gass 


; i 1 tig™ 
min. scores n = 142) in roman type; from inves E 


III. Discusston 
The test-retest reliabilities (0-89 for 


sampling in a reliable way a skill w 
The results also confirm that t 


chiefly non-cultural aspects of intellectual functions. 
In the previous study, maze test performance 
Kohs' blocks item of the Wechsler Adult Intelligen: 


the correlations with the test designed to test spat 


3 þe 
correlated highly (r = 0-74) with 6. 


$, D 
ce Scale. In the present investiga? 1 
ial abilities (test K) was low (7 = 
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and 0-39 respectively), in fact, lower than the correlations with the verbal test of intel- 
ligence RC2 (r = 0-41 and 0-46 respectively). Part of the discrepancy may be due to the 
fact that the original correlation obtained with the Kohs’ test was, as then suggested, 
exaggerated by the inclusion of subjects with focal brain damage, and should therefore 
be interpreted with caution. An additional explanation may be that the K* test used 
in the present investigation was later found to be unreliable. Further, Vernon and Parry 
have noted that K tests probably test several different though related aspects of spatial 
ability. 

In the previous report it was suggested that once the instructions and the method of 
solving the maze problems had been appreciated the solution of additional similar items 
required no further logical reasoning and that success or failure was determined mainly 
by a perceptual skill. It was further suggested that complex visual tasks of this nature 
might be dealt with by a perceptual scanning mechanism and that differences in per- 
formance might reflect differences in the size of the perceptual unit which any particular 
individual can effectively handle and the rate at which such units can be handled. 

While speed and power are two aspects of intellectual function which are accepted 
as being closely correlated, a great variety of opinion exists among psychologists as to 
whether they have an independent existence and as to their relative importance in 
determining intellectual ability. However, present-day thought inclines to the view that 
such a dichotomy applies only to intelligence test administration and not to the functions 
being measured. Spearman & Wynn Jones (1950) while unable to reject the dual concepts 
completely remark that ‘experimental evidence contradicts the existence of any group 
factor extending over the whole sphere of cognizing quickly’. j 

With the present test it is relevant to consider that the maximum size of the perceptual 
unit with which the j n can deal effectively might very well not be directly depen- 
dent on the maximum rate a& which such units can be handled. It has been suggested 
that optimal performance is obtained by a perceptual scanning rather than by a rigid 
sequential search. Scanning in this context implies that each perceptual unit is considered 
in isolation and then integrated. There are at present no experimental data on this 
subject, but subjective reports indicate that perceptual scanning is the method of choice 
but that this may give way to a sequential search when it has failed to reveal the correct 

ath. 

i The suggestion by Cattell (1943) that ‘non-cultural? or ‘fluid’ intellectual ability is 
partly dependent upon, or at least closely correlated with, the capacity to discriminate 
relationships is of interest here. It could perhaps be related to Lashley’s distinction 
between perceptual difficulty and logical difficulty. Lashley (1938) suggested that ‘identi- 
cal reaction to the identical existential elements in different situations is logically the 
Simplest form of generalized reaction. That it is physiologically the simplest or most 
primitive is doubtful’. f 

A basic criticism of intelligence tests is that they are pragmatic and relate intelligent 
behaviour to the ability to reason logically. The syllogism, like the wheel, not only 
produces a qualitative change in behaviour, but is a cultural achievement; neither is 
likely to reflect directly a fundamental property of nervous tissue. If the suggestion 
that the present material tests “perceptual capacity’ can be confirmed, then the correla- 
tions observed with intelligence tests (RC2 and RC3) in the battery used would support 


* The test is similar in construction to NIIP test 94. 
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Lashley’s view that perceptual skills are phylogeneticaliy fundamental components of 
intelligent behaviour. " 
Porteus claims that scores on his maze test are, in some ways, a more sensitive index 
of social adaptive capacity than other tests of ‘intelligence’. Teuber (1950) has found 
that a ‘field of search’ test discriminates patients with frontal lobe damage from controls, 
and emphasizes the importance of perceptual factors in determining ‘intelligent’ beha- 
viour. Similar observations have been made by Halstead (1947). There is much to be 
said for concepts of intelligence which relate intelligent behaviour to our knowledge of 
cerebral organization. ' 
Further investigation of the present material would be justified if it were possible 
to control systematically the perceptual complexity of individual patterns. Movable 
type which permits this has been developed and will be described in a subsequent paper. 


It would not have been possible to undertake these group tests without the encoun aa 
ment and help of Dr John Parry. We are also greatly indebted to Miss Mary Allan sA 
_ Mrs S. Anthony for help in the administration and analysis. Mrs C. M. Lawrence s. 
with the administration and scoring of the tests. Mrs M. A. Beale and Mr A. H. Pricket 
prepared the diagrams from which the plates for the test booklets were prepared. 1 

The views expressed do not in any way represent those of the Service departme? 
to which we are indebted for access to our subjects. 
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VISUAL SIZE AND FAMILIAR SIZE: 
INDIVIDUAL DIFFERENCES* 


By A. C. McKENNELL 
Psychology Department, Glasgow University 


Recent experiments show that, in the absence of distance cues, accurate estimates of the size of 
achieved on the basis of memory alone. It is by no means certain, however, 
that memory is operative in size estimates of familiar objects seen in ordinary perceptual situations, 
since distance cues normally present are themselves sufficient to mediate the perception of the real sizes 
of things. In investigating this problem use is made of the characteristic individual differences that 
occur when subjects are obliged to make use of visual cues to size (i.e. in size estimates of non-familiar 
objects). There is also a considerable variance in individual estimates from memory of the size ofa 
familiar object. For a group of subjects data on these two sources of variance can be related to the 
variance in their visual estimates of the size of a common object. By this means the relative weights 
accorded to past experience with the object and to present visual cues can be determined. Results 
suggest that prior knowledge of familiar *homogeneous' objects (occurring environmentally mainly in 
one standard size) entirely determined the estimate of their size, while even for less familiar and for 
‘heterogeneous’ objects there is evidence, in some cases, that non-visual factors were partly active. 


familiar objects can be 


I. INTRODUCTION 

ects raises in a critical fashion an aspect of the more 
general and long-standing problem of the role of past versus present experience in per- 
ception. Recent experiments, referred to below, suggest that our impression of the 
constant, tangible size of familiar things may be a phenomenon quite distinct from the 
size constancy demonstrated for unknown objects introduced for the first time in labora- 
tory experiments. Accurate estimates of the size of distant, non-familiar objects are 
necessarily mediated by the various binocular and/or monocular cues to distance, coupled 
with retinal image size. Size estimates of distant, familiar objects, however, are not 
necessarily based on the use of distance cues; they could also be based on the observer's 
prior knowledge of the size of the objects. 

The issue is well brought out in a recent follow-up (Bolles & Bailey, 1956) of the original 
investigation by Brunswick (1944) of size estimates of everyday objects seen in natural 
surroundings. Brunswick found very high size constancy, which he interpreted as 
evidence of ‘the distal focusing of perception’. It is this interpretation of the results 
which has since been disputed, since the experiment leaves unanswered the question how 
far familiarity with the everyday objects entered into the size estimates. Bolles & Bailey 
(1956) have carried out what was essentially a repetition of the Brunswick experiment, 
except that prior to each visual judgement they obtained the subject’s non-visual 
estimate, from memory, of the size of the object. In 52% of the cases, subjects were not 
able to improve their estimates with the additional visual information; and for objects 
which could be adequately identified, judgements from memory were as accurate as 
ts. We have, therefore, to consider in addition to the distal focusing of 


visual judgemen dete 
perception, the possibility of a ‘central’ focusing, in which retinal size and the retinal 


The size constancy of familiar obj 


* An extended version of a paper read at the Annual Conference of the British Psychological ; 
Birmingham, 1958. y gical Society, 
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image are cues only to the identity of the object, the information on its real size being 
supplied by prior experience. The available evidence, however, provides no basis for 
deciding which of these explanations is the correct one. Since familiar objects normally 
occur in surroundings which provide adequate distance cues, either vision or memory or 
both could convey the information on real size. There is a need for investigation to 
determine what actually occurs. 

A similar qualification applies to the demonstrations of the role of familiar or assumed 
size by the Transactionalist group (Kilpatrick, 1952). The Thereness-Thatness Table 
(Ittelson, 1951), among other demonstrations, shows quite dramatically that in certain 
situations the known or assumed size of an object can not only be utilized but will 
operate to determine the apparent location of the object in space. But the contrived 
stimulus arrangement on which these demonstrations depend serves to limit inferences 
from the results. In particular, since distance cues normally present are either eliminated 
or reduced, we are not bound to accept that assumptions from past experience operate 
in the same manner for objects seen in natural surroundings with adequate distance cues. 
As Allport (1955, p. 284) has stated about his own critique of these demonstrations, ' It is 
not implied that assumptions are not active in veridical perception, that is, in cases in 
which there is no hitch, but only that some more positive way of demonstrating them 15 
needed’, 

The crucial experiment here has to demonstrate not merely that individuals can use 
memory standards, but that they do so in situations where visual cues have an equ? 
chance as potential determinants of the perception. This requirement raises bas! 
difficulties for the customary approach to perceptual problems. In the absence of trust- 
worthy introspective information, experimental psychologists have proceeded by obtaining 
the quantitative results of perceptual judgements, the inference to the basis of judgement 
being made after systematically varying or eliminating the various cues in order to 56? 
which are utilized. The present problem requires however that neither the memory nor th? 
visual cues be eliminated from the judgement situation. Systematic variation of the 
pea a n etc while à valuable general approach to the effects of learning 
hi i peus lon, can hardly be applied to the size constancy problem, since the initially 
SE rg orig melden fae ui i. D 
differences in size constancy was dads d * hse pud approach nri na cy 
were first fully demonstrated b Thoule 19 Cypri eir. perceptual a me 
later investigators as possible sna oe B es wis mak Verde doit - n 
study, however, the interest is not so nd v acid oen he ot 
sake, as in the convenient sources of vasta th : ki i "eiit ie m "pae 4 
problem. A significant variation in the memor «d c we =e TORI variables of 
different individuals has been previously d "Ma sath pepo ia amplam ce 

i à ag y McKennell (1953, 1959). The existe? 
of these sources of variation on both the me: 


: mory and the visual sides suggested the 
present covariance approach to the study of the size constancy of familiar objects 


II. Mrruop 


The thirty-eight subjects in the main experiment were seated to, i 1 yet 
js A eth r lay 8C 
varying between 7 and 20 ft. Three kinds of judgements, to be me mee = on X, mn Y. OT ptei of 

by a drawing method as follows. ai " 
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Judgements X,. Non-visual estimates of familiar objects. Here the subjects were instructed to draw 
a set of lines of which the lengths would represent their estimates from memory of the sizes of nine common 
objects, namely a matchstick, a 9-inch rule, a playing-card, a cigarette, a nail-file, a pocket-comb. 
a medicine-bottle, a cigar and a penknife. Each line was drawn on a separate sheet of paper, and the 
entire series of objects was judged twice, the second time in reverse order. 

At the end of the experiment the subjects were asked to rate each of the common objects on a scale 
from zero to five for degree of manipulative familiarity, that is the relative amount of handling experience 
they had had with similar objects. In the case of the 9-inch rule it was agreed, after discussion, that 
ratings should correspond to the amount of general experience with inches as measurement units. 

Four of the objects, the matchstick, the 9-inch rule, the playing-card and the cigarette, occur solely or 
mainly in one standard size, and, following the terminology introduced by Bolles & Bailey (1956), will 
be referred to as ‘homogeneous’ objects. The remaining objects each occur in a relatively wide range of 
sizes and will be described as ‘heterogeneous’ in size. For the heterogeneous objects, as for the others, 
the subjects were required to estimate ‘the size most commonly met with’. 

Judgements Y. Visual estimates of familiar objects. Subsequent to the memory judgements, X;, 
specimens of the actual objects were fixed in the centre of the display screen one at a time, while the 
subjects again drew a line to represent the length of each object. As before the lines were drawn separately 
on sheets of paper, one for each object, and the entire series of objects was presented for judgement twice. 
Visual estimates of non-familiar objects. These were judgements of the size of three 


Judgements Xg. 
5-5 and 8-5 in., to be referred to as squares j, k and l, 


squares, cut from white card, having sides 3-5, 
respectively. 


The memory judgements X, were made first. The initial visual judgements were then made on the 


squares j, k and J, placed in the display screen one at a time. These judgements, Xa, were followed by 
judgements, Y, of the familiar objects. Squares j, k and l, were then presented for the second time in 
reverse order, with the second series of Y judgements following. For all visual judgements, Y and Xp, 
the subjects were asked to imagine that the distant object was actually placed on their drawing paper 
and that they could draw along its length. These instructions were designed to ensure that we were 
dealing with judged or behavioural size and not phenomenal size. The presentation screen was à piece 
of black card measuring 20 x 25 in., with a simple clastic attachment for fixing objects at the centre, 


It stood in a situation which afforded good distance cues, but there were no small familiar objects in its 
vicinity, other than the test object. 


III. RATIONALE OF THE METHOD 

Consider the visual size estimate, Y, of a familiar object. This estimate could be based on 
information from either memory or vision or both, and it is the object of the experiment 
to find what actually occurs. Suppose that the subjects utilize only visual cues to size. 
In that event their judgements would be just like judgements of the size of non-familiar 
objects, where only visual information is available. As part of the experiment we there- 
fore obtained judgements, X, from the same subjects of the size of the non-familiar 
k and l. It will be shown that there is a significant variance in X, between 
individuals, and that values of X, for the objects j, k and l, correlate significantly together. 
Tf the judgements Y of the familiar objects are in fact the same as the X, judgements we 
can thus expect a significant correlation between Y and X,. This correlation, rj, can 
therefore serve as an index to the use of vision. 

The opposite supposition is that the subjects did not use visual information at all in 
making the estimate Y, but relied solely on their previous knowledge of the object. In 
that event they would have made the same judgement even if the object had not been 
present for them to look at. Judgements, X,, based on memory alone, were therefore 
obtained prior to the visual judgements Y. To the extent that the subjects relied on 
memory alone, their judgements Y would merely replicate their previous memor 
judgements, X, and there would be a correlation between Y and X,. This correlati "s 
can therefore serve as an index to the use of memory. : 


objects, j, 


Tris 
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IV. TREATMENT OF DATA 


The first step was to examine the extent and reliability of the individual differences in 
size estimates. A measure of the over-all self-inconsistency or within-individual error was 
computed from the duplicated assessments of the individuals in the group, for each type 
of judgement, Y, X, and Xz, on each object. An estimate of the variance between indivi- 
duals was derived from the means of the duplicate assessments. The F ratio of the variance 
estimates between and within individuals then provides a test of the significance of the 
individual differences. The judgements X, of the objects Jj, k and l, for example, gave 
F ratios of 5-1, 6-2 and 5-8, respectively, which values are all significant at the 0-001 level 
(d.f’s: n, = 37, na = 38). As well as being significant statistically, the differences 
between individuals were also of a sizeable order: for the above objects, for example, the 
root mean squares of the variances between individuals were approximately one-quarter 
of the value of the group’s mean judgement of the object, giving, that is, coefficients of 
variation of the order of 25%. The data for the judgements Y and X, on each of the 
familiar objects were examined in a similar manner. In all cases the variance between 
individuals greatly exceeded that within, and the differences were statistically significant 
(P «0-001 except in two of the eighteen cases where P « 0-01). The possibility can, there- 
fore, be disregarded that the individual differences in size estimates were merely chance 
effects arising from the unreliability of the individual assessments. 

A central assumption in the rationale of the method was that a significant part at least 
of the variation in judgements X, of the non-familiar objects arose from characteristic 
individual differences in size constancy, which could thus serve as an index to the use of 
visual cues to size. Statistical significance is always a relative matter and depends on the 
size of the residual random error, in this case the self-inconsistency of the subjects’ 
assessments. A possibility was that the consistency of the duplicate assessments was 
Spuriously high, due to each subject merely repeating or copying the judgement he or 
she happened to make in the first place. Allowance for this in the experimental design 
was made by Separating the duplicate assessments as far as possible in the series of 
Judgements, A further statistical check is possible. If the individual differences in size 
estimates result from some fairly stable causal factor, then the estimates for different 
objects will be correlated, Statistically significant correlations between judgements X, of 
objects j, k and L were in fact found, as follows: 


Tjj = 0-64, Tp; = 0-82, 75, = 0-60. 


A further possibility was that these correlations arose in part or entirely from some 
factor unconnected with the process of estimating size at a distance. The correlation 19; 
between memory estimates X, of familiar size and visual estimates X. of non-familiar 
sıze, affords a test of this possibility, since there exists no reason other than an underlying 
general factor why values of X, and X, should intercorrelate. The three possible values of 
Tig for each familiar object were therefore obtained and found to vary between 0-15 and 
0-59 with an average of 0-34, which is significantly greater than zero (P«0-05) An 
underlying general factor is thus shown to exist: some individuals consistently drew 
longer lines, others shorter, regardless of the judgement being made. Though this effect 
will be referred to here as a ‘drawing’ factor, and could be due to the drawing method 
itself, it could also be due to a more general motor adjustment or sensory-tonic effect, 
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or to a still wider tendency to either over- or underestimate in judgement situations 
generally. Whatever its source, there is evidence that this factor does not account for all 
the observed correlations; and it'can be allowed for statistically. Both X, and X, can 
be thought of as predictors of Y, and the multiple correlation Ry,» found of all three 
variables. If ry, say, represents only the drawing factor then, since this source of cor- 
relation is also present in the other coefficient rj.;, the addition of X; as an additional 
predictor of Y will result in no improvement in prediction, and Ry 1 will not be signi- 
ficantly greater than rys. A value of Ry 1; significantly greater than ry, on the other 
hand, would indicate that X, correlated independently with Y, and that memory factors 
were operative in the Y judgements. In the same way a value of Ry ,, greater than rp, 
would indicate that visual factors were operative in the Y judgements. For example, in 
the results for judgements of a matchstick, shown in the first row of Table 1, Ty is 
significantly greater than rye, indicating that the influence of memory is predominant. 
The value of 0-30 for rya, however, represents only the drawing factor; there is no evidence 
that visual cues influenced the Y judgements, since Ry, is not significantly different 


from Tyi- 
Table 1 
Manip. C. Vtn. (X,) 
Object Tr Ty: Rye Tyi.s Tra rating (%) 
; E ^ — 3-9 18-9 
Matchstick 0-64 0-30 0-65 0:63 “9 
9-inch rule 0-73 0:35 0:74 ee T x 5 SR 
Playing- " -54 0-74** st E 5 23:4 
(CS a re 041 0-80** —— 00 0-36 22 Suo 
Nail- FI A 44 0-63* 0-50 0-35 3-1 26-8 
PX na Spr 0-74** 0-50 0-42 25 108 
Medicine-bottle 0-65 0-54 0-74" 0-48 0:33 2-7 29-6 
Cigar 0:43 0-75 077 — Car 09 360 
Penknife 0-36 0-60 0-63 — 55 23-9 


ry, and ry, are indices to the use of memory and vision, respectively, with the drawing factor not taken 
ra 


Times d aro inHises to tha ase[ of memory: and vision, respectively, with the drawing factor held 
. T23.1 i 


M a f ipulative familiarity. 
i i ing of man) i . E : 
ven (x) Ea to h E E Sa pee in the group's memory standards of familiar size. 


* denotes Ry ,, >either rp, OF ry; at the 0-05 level. 
** denotes R} 1.>cither ry, or Ty at the 0-01 level. 


As a check, a second method of allowing for the drawing factor was adopted. Utilizing 
the correlation Tia, the partial correlation coefficients Ty1.2 and Ty2.1 Were computed as 
indicators of memory and visual influences, respectively, with the drawing factor held 
constant. The two treatments give consistent results, and it will be Seen in Table 1 that 
Where there is no significant improvement m the multiple correlation Ry 1», then one or 
other of the partia] correlations is not significantly greater than zero. The partial cor- 
relations require to be greater than 0:33 for significance at the 0:05 level, and certain 
values considerably less than this (namely 0:20, 0-10 and 0:23) have been entered in 
Table 1 as zero. For convenience the results will be discussed in terms of the partial 
correlation coefficients, rather than the multiple correlations. ry, , and Ty3.1, like 
Ty, and ry., described in section I, are indices of the use of memory and vision respec- 
tively, except that in the further partial coefficients the effect of the drawing factor has 


een partialled out. 
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V. RESULTS 


In Table 1, objects above the horizontal line are ‘homogeneous’, occurring only or mainly 
in one standard size; objects below the line are ‘heterogeneous’, occurring in a variety of 
sizes. 

For the first two objects, the matchstick and the 9-inch rule, the visual coefficients, 
Tys,1, Were not significantly greater than zero. The subjects apparently utilized only 
previous knowledge in estimating the size of these objects presented at a distance, though 
full distance cues were available. However, for the playing-card and the cigarette, also 
homogeneous objects, the coefficients indicate that both memory and vision influenced 
the judgements. But the average ratings of manipulative familiarity (sixth column of 
Table 1) for these objects were significantly lower (P <0-05) than for the former two. 
Thus the data suggest that the subjects made some use of the available visual information 
in checking their estimates of the size of playing-cards and cigarettes because, as a group, 
they were less certain of their knowlege from prior experience with these two objects than 
with the former two. 

For the remaining, heterogeneous objects it was expected that only visual information 
would be utilized. For the first three of these objects, the nail-file, the pocket-comb and 
the medicine-bottle, however, there is evidence of both sets of influences at work, with 
substantial coefficients on the memory side. It would seem that the subjects did in fact 
have a good idea of the norm for these objects, and that the specimens produced approxi- 
mated to this norm, which consequently influenced their size estimates. 

The last two objects, the cigar and the penknife, are the only ones for which the 
estimates Y show the exclusive use of vision and no influence of memory. Each of these 
objects, however, presents, for different reasons, a special case. The cigar has the lowest 
rating of all for manipulative familiarity, and there is a correspondingly high degree of 
disagreement in the memory standards of the group for this object, shown in the coefficient 
of variation of 34 % in X, (Table 1, seventh column). The subjects apparently had no firmly 
established subjective standards for the average-sized cigar, and relied on the visual 
information when asked to estimate the size of an actual cigar at a distance. In the case 
of the penknife, the effect of a variation in the main procedure of the experiment was tried. 
As for the other objects, the subjects had initially made estimates from memory of *the 
size most commonly met with’. But the penknife presented for visual judgement was 
much smaller than normal, and an obvious miniature. There was an audible exclamation 
from the group when this miniature was presented, presumably expressing disappointed 
expectation. The subjects were nevertheless instructed to estimate the size of the actual 
penknife presented. In these circumstances the coefficients show no*letectable influence 
on the Y judgements of preconceptions of the average-sized penknife: the subjects merely 
estimated visually the size of the particular object before them. 

A general hypothesis, suggested by and summarizing these findings, would be as 
ee aera have definite information from memory of the size of distant 
lodi s eA dera o this in preference to visual or distance cues to size, even though 

n are equally available. Visual cues to size will be utilized to the 


ae uu E past experience is either lacking or uncertain. 
1$ hypothesis was su. t istributi i 
df dhie manipa ET ggested by the fact that the distribution of ratings 


miliarity of cigarettes was distinctly bimodal. Accordingly, data 
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were collected from a further group of subjects who made judgements Y and X, of 
cigarettes and judgements X, of the squares j and k. The combined data on judgements 
of squares and cigarettes in this and the main experiment were then dichotomized. 
Subjects rating cigarettes either two or three for manipulative familiarity were omitted 
from consideration; those rating zero and unity, on the one hand, or four and five, on the 
other, were treated as separate groups of ‘non-smokers’ and ‘smokers’, respectively. 

The results, shown in Table 2, are in accordance with the hypothesis: the coefficients for 

the non-smoker group indicate that vision predominated, though there is evidence of 
some influence of memory; the visual coefficient is not significantly greater than zero 

for the smoker group, who apparently relied exclusively on memory. 


Table 2. Judgements of cigarettes 


Tr1.2 Tysa Manip. rating 
29 *smokers* 0-67 0-14* 43 
37 ‘non-smokers’ 0-35 0-63 0-6 


* Not significantly greater than zero. 


VI. Discussion 


A limitation of the results arises from the necessity, in the experimental design, of 
obtaining the visual judgements (Y) after the memory judgements (X). This leaves the 
possibility that the visual judgements (Y) of the familiar objects were influenced by the 
fact that the subjects had just made non-visual judgements (X,) of these same objects. 
It could thus be argued that the weight given to memory in the Y judgements was simply 
a function of this fact, and was not necessarily the same as the weight which would be 
given independently, in everyday visual judgements of familiar objects. In other words, 
the *past experience? which was effective here could be that introduced in the experiment 
immediately prior to the visual judgements. But even this limiting case is of considerable 
interest, since a non-visual, short-term memory factor is shown to be active in a situation, 
where the visual cues are adequate for, and might be expected to determine, the perception. 
If immediate prior experience can be active in this way then so may prior experience in 
the long-term sense, 

In their Specific implication for size constancy these results support the hypothesis, 
put forward by Bolles & Bailey (1956), that in familiar situations it is ‘not so much the 
perceived size which is invariant with distance as it is the identification of the object 
itself’. A wider but more speculative implication is suggested by the fact that the retinal 
size of a familiar object serves as an indicator of its distance. Thus the Transactionalist 
group (Kilpatrick, 1952) have demonstrated that when visual cues to distance are 
reduced or withdrawn, previous knowledge or assumptions concerning the sizes and shapes 
of things will by themselves determine the perceived spatial relations. The present 
experiment indicates that, in estimating the size of a distant familiar object, individuals 
will still rely on their prior knowledge of its size, even to the extent of not utilizing visual 


„cues to distance where these are fully available and adequate to mediate the size estimate. 


This exclusive use of memory occurred only for the size estimates of the more familiar, 

homogeneous objects. But familiar environments—as familiar as, say, one’s own study 

or living room—are made up of objects almost all of which have this specific, known size. 

That most people have readily available, internalized models of familiar scenes is shown 
d Gen. Psych. 51, 1 
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by the ease with which such scenes, and the objects they comprise, can be visualized 
with the eyes closed. The suggestion is that in familiar surroundings it is the internal 
rather than the external referent of the retinal image which determines the perceived 
space; the retinal pattern merely serves to identify the scene, the retinal sizes coupled 
with known sizes giving the distances of the things within it. Thus perceptual orientation 
in familiar and non-familiar Space may be quite different and to some extent opposite, 
a ‘central’ focusing being opposed to a ‘distal? focusing of perception. The subjective 
feeling of familiarity or strangeness in a perceptual situation could also be, in part, a 
reflexion of this difference in direction of the underlying perceptual process. 

The design of the present experiment has certain methodological implications, which 
may be briefly stated. The investigation required that the separate influences of memory 
and vision be isolated in a perceptual situation that gave both an equal chance as potential 
factors; non-interference with the availability, particularly the non-elimination, of either 
Set of cues was essential for the judgements to be analysed. Analysis was made possible by 
the existence of stable individual differences in each possible condition of estimation, which 
provided a natural as distinct from an artificially imposed source of variation in the main 
variables of the problem. In so far as analysis was carried out by means of correlations 
based on a natural source of variation, the present approach resembles the representative 
design proposed and developed by Brunswick ( 1956) as a means of overcoming the limita- 
tions of the traditional, systematic design of psychological experiments, with its artificial 
elimination and tying of variables. Correlations based on a sampling of subjects, rather than 
objects, appear necessary, however, to separate the memory and visual influences in a situa- 
tion where both are potential factors. This sampling of subjects is different from—and in 
Some respects the antithesis of—the approach of error statistics, in which variation 
between individuals is averaged out to give the results for a composite subject. It is 
different also from the approach of differential psychology, which, when applied to 
perception, treats the experiment as a kind of test to be related to other tests for the 
purpose of discriminating between individuals rather than the determinants of the per- 
ceptual judgements. One way of viewing the present approach is to conceive the percep- 
tions of different individuals as deriving from their individual ‘visual worlds’—which, 
while largely coincident, are not entirely so; by investigating in the area of non-coinci- 
dence, applying correlational techniques, it becomes possible to isolate and study the 
common determinants of the perceptions. However, the method need not depend on 
assumptions concerning the source of the individual differences; it is merely necessary to 
ascertain that stable differences exist for the variables under consideration. Individual 
differences are in fact a feature of the experimental literature on perception; so the device 
of deploying them systematically, as in this experiment, may have general applications. 

While supporting the principle of a central focusing of perception, and suggesting a new 
method of investigation, the present experiment alone is insufficient to establish the 
PUR WU generality of the results, even for size constancy. Only a few objects of the 
a ee S eeeroBeupous type have been considered, and then only those Hu 

A oar Meet Ple The sizes of many familiar objects are known in V Rn 
koni generality of irae US than by physical contact. The question of the val 7 
P te: Aak p ts has also to be considered. An average pares Lon 
to thisis the entirely Ae unetion of the population making the judgement. “xe ate 
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of sizes of a specific class of objects, and the kind of distribution of subjective standards 
to which this gives rise in the population. All these factors stand in need and appear 
capable of further investigation. 


The author wishes to thank Dr B. L. Welch of Leeds University for advice on some 
statistical points. 
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PERIODICITY IN REACTION TIME 


By P. H. VENABLES 


Medical Research Council Social Psychiatry Research Unit, Institute of 
Psychiatry, Maudsley Hospital, London, S.E. 5 


The distribution of visual reaction times made by six normal and six schizophrenic subjects were 
found to be multi-modal with peaks in general 0-1 sec. apart. These results are discussed in the light of 
a cortico-thalamic reverberatory mechanism whose relevance in the light of other psychological 


experiments is considered. 


I. INTRODUCTION 


One of the most persistent difficulties in the study of reaction time is that of giving a 
satisfactory explanation of gross slowness as exhibited for instance in the performance 
of schizophrenic subjects. During a study (Venables, 1958) of the choice RT of schizo- 
phrenie and normal subjects using from one to eight lights a suggestion was made that 
slow responders were reacting as though there were more alternatives in the situation 
than were physically present. As the time taken to react to different numbers of alter- 
natives (or number of bits of information, since this study was conceived in information 
theory terms) was known; the hypothesis was proposed that if a histogram of simple 
RT's was made it would display modal points at the times taken to process 1, 2, 3, ..., 
etc. bits of information. A histogram of all the simple (single choice) RT’s of the eight 
normal and sixteen schizophrenic subjects studied was made and was shown by means of 
a variogram analysis (Jowett, 1955) to display a periodicity at 0-1 sec. intervals. As the 
group mean time taken to process one bit of information was 0-094 sec. this result was 
taken to give some support to the hypothesis. However, because the data analysed were 
those from a group, the reaction times of whose members might have given rise to apparent 
periodicity and because individual members of the group had different calculated trans- 
mission rates, it was decided to carry out a more extensive experiment and to analyse the 


results by individual subjects. 


IL. METHOD 


Six schizophrenic and six normal subjects were used. Each subject made 200 or more single choice verbal 
responses to a light by saying the syllable ‘bip’, a nonsense syllable which because of its initial plosive 
sound operated a voice key reliably. The intensity of the stimulus, a diffusely illuminated circular patch 
0-75 in. in diameter set in a 2 x 2 ft. matt black board, was 320 foot-lamberts, This intensity was chosen 
to give optimal RT's with schizophrenics in view of the results showing paradoxical slowing with higher 
light intensities (Venables & Tizard, 1956). The stimulus light stayed on until switched off by the verbal 
reaction of the subject which operated a voice key. A fresh stimulus was presented once every 7-5 sec. 
Reaction times were measured in milliseconds by a ' dekatron' timer. That no source of periodic response 
could be attributed to the timing circuit or to the reading of the dekatron counters, was checked by 
passing 480 random times between 0-20 and 0-99 sec. through the apparatus, and reading them at the 
speed usually adopted under experimental conditions. x-squared for goodness of fit to equal frequency 
in each 1/100th second reading between 0-2 and 0-99 sec. was determined. A calculated P of 0-48 indicated 
no bias in the operation or reading of the timer. 
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III. RzsuLTS 
A separate histogram on a millisecond scale was plotted for each subject over the range 
200-999 msec. Readings above 1 sec. were few and were omitted. 


Frequencies of responses grouped by 1/100th sec. for each subject are presented in 
Table 1. 


Table 1. Frequencies of RT’s grouped by 0-01 sec. for normal 
and schizophrenic subjects 


RT Normals Schizophrenics RT Normals Schizophrenics 
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From these results it is seen that for the normal subjects there appear to be modal 
points every 0-1 sec. at 0-22, 0-32 and 0-42 sec. with occasional sporadic responses at 
0-52 and 0-62 sec. There also appears to be evidence of subsidiary modal points at around 
0-26-0-27, 0-36-0-37 Sec. 

In the case of the schizophrenic data modal points are again found at 0-1 sec. intervals 
at 0-41, 0-51, 0-61, 0-71 sec. with occasional grouping of responses at 0-31 and 0-81 sec. 
There does not in the schizophrenic data appear to be any evidence for secondary modal 
points at 0-06 or 0-07 past each 0-1 sec. interval. 
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Periodicity in reaction time ue: 

To clarify the position the frequencies in Table 1 were summed over subjects separately 
for normals and for schizophrenics and then the sums of frequencies of RT’s of values 
0-21+40-314+0-41+..., etc.; 0-22+0-32+0-42+ 0-52, etc. ; 0-23 +0-33+0-43, etc. taken. 
By these means random variations ought to cancel out and coincident variations show 
up more clearly. The result of these summations is shown in Fig. 1, where it is apparent 
there are main modal peaks at 0-01 and 0-02 sec. for schizophrenies and normals respec- 
tively. The points from 0-06 to 0-00 sec. have a virtually equal frequency distribution. 
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Fig. 1. Percentages of RT's falling in superimposed and cumulated cycles of 0-1 sec. (see text). 


There are points at 0-03 sec. for schizophrenics and normals and 0-05 sec. for normals 
where relatively few responses are made. These results are shown by the use of y-squared 
to differ from chance at well beyond the 0-001 level of confidence. 

Tt thus appears that slowness in both normals and schizophrenics is not just random 
put is in a large number of cases as though having missed one cycle of excitation the 
response is elicited by one of a number of subsequent cycles appearing at a frequency of 
10/sec. 

That this periodicity has apparently no relation with the time taken to process informa- 
tion is indicated by the same periodicity appearing in all subjects whose calculated times 
per bit on the type of RT task here employed range from 0-056 to 0-104 sec. in the case 
of the schizophrenics and from 0:064 to 0-114 sec. in the case of normal subjects. 


IV. Discussion 


Any attempt to relate data of this nature to neurophysiological phenomena must remain 
speculative. However, it may be possible to make some decision between various hypo- 
theses which may usefully delimit the field of future investigation. 

In general two facts have to be explained, the source of the apparent periodicity of RT, 
and the slowness of RT due to delay of response to later cycles of periodicity. Tt is 
doubtful how far it may be useful to speculate on the 0-01 sec. difference between the 
modal peaks in schizophrenic and normal subjects. 
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As far as sources of periodicity are concerned there would seem to be two possibilities. 
One where the periodicity is related in time to the onset of the stimulus, and the 
other where the stimulus arrives in random relation to an already on-going source of 
periodicity. 

As it should logically be impossible to detect any periodicity in stimulus-response 
time due to a signal arriving in the cortex in random relation to an on-going central 
cyclical mechanism and in view of the conflicting results of Lansing (1957), O'Hare (1954) 
and Walsh (1952) in attempting to relate RT to the z-rhythm the latter possibility will 
not be considered. Chang (1950), following previous work, for example, by Bartley & 
Bishop (1933), Adrian (1941), Bremer (1949) and Marshall, Talbot & Ades (1942), has 
described cortico-thalamic reverberatory mechanisms actuated by afferent stimulation 
from visual, auditory and somesthetic Sources. *In response to an afferent stimulation the 
Sensory cortex gives rise to a potential change consisting of a primary response followed 
by a series of from 3-13 regularly spaced waves.’ The frequency of response is independent 
of intensity of stimulation. In the case of the visual and the somesthetic systems there 
are successions of waves following the primary response at intervals of about 100 msec. 
In the case of the auditory system secondary waves appear at about 80 msec. intervals, 
(Rosenzweig & Rosenblith (1953), however, give evidence for secondary responses at 
100 msec. intervals in the auditory cortex). ‘Responses of a pattern similar to that 
recorded from cortical structures can be recorded also from corresponding thalamic 
structures. Such responses can be completely abolished, however, either by the removal 
of the concerned cortex or by the interruption of cortico-thalamic connexions.’ Chang 
also states that in view of further experimental data it is implied ‘that the thalamo- 
cortical pathway for the repetitive discharges must be independent of that occupied by 
primary afferent volleys’. 

We here have details of a neurophysiological mechanism which may be a basis of 
explanation of the RT findings. From this point on we can do no more than speculate as 
to the possible time relationships involved as components of the total RT. 

Monnier (1952), in a study of response to photic stimulation using E.R.G., E.E.G. and 
E.M.G. techniques gives various figures which may serve as starting-points. As the time 
taken for the first response to appear in the cortex subsequent to a weak photic stimulus 
he gives a mean figure of 65 msec. Monnier then deduces a value of 75-80 msec. as & 
figure for what he calls the opto-motor integration time. This is the time taken by central 
mechanisms between the optic and the motor cortex. For the time from the activation 
of the motor cortex to the response, in the present experiment, being recorded as a sound 
we have to rely a great deal on guess work. If we were using a hand reaction we could 
expect about 10-15 msec. to be concerned in nerve conduction, e.g. Wagman & Lesse 
(1952) and 30-40 msec. to be taken up by time elapsing before action potential is trans- 
lated into movement (Vorckel, 1927 quoted by Woodworth, 1938). This gives an average 
figure of 47 msec. spent on the motor side of a manual RT response. Cattell (1886) 
quoted by Woodworth (1938) gives a figure of 27 msec. for the difference between manual 
and verbal response to a light. We can thus guess at about 75 msec. as the time taken on 
the motor side of a verbal response. The total time to be expected over a visual-verbal RT 


is thus in the region of 215 msec. which accords very well with lowest RT recorded in the 
present study. 


Now if the reaction is not made in response to the primary sensory input we can expect 
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a secondary peak of potential in the optic cortex from the cortic-thalamic mechanism 
after 100 msec. which will give rise to a response at 315 msec., and so on. A paradox 
might at first appear in the light of Chang’s experimental data, as he finds a more or less 
exponential decrease in the size of successive reverberatory waves, which might make it 
seem unlikely that a motor mechanism which was not fired by a large primary input 
would be fired by a smaller secondary or later one. The operation of the mechanism of 
temporal summation would nevertheless adequately provide an explanation. Successive 
0-1 sec. potential would summate until a value which would activate later neurones is 
reached. In addition, in a later article, Chang (1952) shows that ‘cortical response to the 
stimulation of the lateral geniculate body can be potentiated by continuous illumination 
of the retina as manifested by the lowering of the threshold and increase in size of 
response’. This potentiation could apparently take place in the presence of very small 
photic stimulation. Light transmitted through closed eyes was sufficient to cause 
potentiation and complete blindfolding was necessary to modify the effect. 
There is an increased size of secondary response up to about 5 sec. and even if the 
original stimulus was only a single flash it is likely that late responses will take place 
unless there is complete darkness following the flash. Even then it would seem, according 


to Chang, that there can be some potentiation by input from other modalities all of which 


it is presumably impossible to eliminate. 
It would appear that in the work of Chang we have a description of a neurophysio- 


logical mechanism which could be used to explain the present findings. It must be 
remembered that Chang’s work is mainly on cats and his findings need not be transfer- 
able in toto as an explanation of human behaviour. There is, however, sufficient in his 
work to give rise to testable hypotheses in the psychological field. One directly testable 
is that the cortico-thalamic reverberation in the auditory modality taking place at a rate 
of 0-08 sec. per cycle should show up in periodicity in the auditory RT. In the analysis 
of some data gathered from the performance of thirty-two schizophrenies on a RT task 
with manual response to a stimulus of 1000 cyc./sec. and intensity 70 d.b., a variogram 
analysis of the distribution of single RT’s showed periodicity at 0-08 and 0-10 sec. There 
seemed to be some evidence in favour of the former figure on examination of the distribu- 
tion of RT's. This is, however, slight evidence in support of the hypothesis as it is based 
on group data with a small number of RT's from each subject, and the variogram analysis 
derived from this data did not give a sufficiently clear indication of periodicity to be very 
decisive. 

One aspect of the data which does not appear at first to fit directly with the possible 
neurophysiological mechanism is the shape of the distribution of RT’s. We might expect 
the responses of any individual clearly grouped round a single point with a distribution 
about 15-20 msec. on either side as far as can be judged from the figures given by 
Monnier (1952), for the standard deviations of the elements of reaction time. Instead of 
this we have some 50 msec. containing a number of responses before this expected peak of 
maximum number of responses followed by 10-20 msec. of comparative absence of 
response. While the latter unresponsive period is in accordance with expectation, it is 
the 50 msec. before the peak that requires explanation. What seems most likely is that 
in a mechanism which, if temporal summation is operative, depends on a process of 
integration, potentials will reach a threshold value at some time on the rising phase of 
a pulse while the subsequent falling phase will have no effect on the level reached. 
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A well known phenomenon which gives confirmatory value to the postulated explana- 
tory mechanism is that of brightness enhancement (the Brücke effect), of Bartley (1938). 
In this, if a series of flashes at a rate of from 8-10 flashes/sec. is presented in the visual 
field the intensity of the flashes appears subjectively greater than constant illumination 


seem to provide this necessary function, whereas unless it is postulated that the -rhythm 
"locks on’ to the flash rate it is difficult to see how this would account for the enhance- 
ment effect, as has been Suggested. Also consonant with the postulated reverberatory 
mechanism are the results of experiments by Cheatham & White (1952) and (1954), who 
found that auditory or visual pulses presented at a rate higher than 10 cyc./sec. were not 
all perceived. For example, auditory pulses presented at 30 cyc./sec. were perceived only 
at a perceptual rate of 10 cyc./sec. Presumably pulses falling in the time between the 
elicitation of a primary response and the appearance of secondary ones fall in a refractory 
state of the mechanism which does not allow these pulses to be registered. 


V. CONCLUSIONS 
The cortico-thalamic reverberation system would appear to offer a suitable explanatory 
mechanism for the findings presented. It is productive of further testable experiments and 
seems in line with other notions about Schizophrenic mechanisms, namely the state of 
inhibition of the cortex which might prevent the excitation of the motor system by the 


j One interesting query is why this periodicity has not been noticed by other workers 
in the well-trodden field of RT. Several answers are possible. One, that until recently 


Finally, it may be objected that the multitudes of studies of reaction times carried out 
in the last century do not in fact show differences due to biological and experimental 
variables as ETOSS or as regular as 100 msec. in the case of the visual modality or 80 msec. 
in the auditory modality. This does not seem necessary to invalidate the present position 
insofar as different variables can effect the components of reaction time to different 
extents. For example, age may effect the conductance time of the motor impulse for 
a manual reaction by as much as 10 msec. Dealing with complexity occasioned by the 
transmission of one bit of information may effect the time taken in presumably some 
central mechanism such as the optomotor integration time of Monnier by from about 
0-06 to 0-15 sec. The time at which this stimulus is to appear can involve 18 msec. per 
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bit of stimulus uncertainty (Klemmer, 1957). These examples show that to study the 
components of the total reaction time we must be extremely careful in holding constant 
those variables known to affect different elements of the total RT. 


After this paper was prepared, further evidence of 100 msec. periodicity has become available. 
Augenstine (1958) states that ‘analysis of response times indicated that the performance of (these) 
simple tasks is undoubtedly quantized in units of 100 msecs.’. 
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SERIAL ORDER INTRUSIONS IN IMMEDIATE MEMORY 


By R. CONRAD 
Medical Research Council, Applied Psychology Research Unit, Cambridge 


The theory that serial order intrusions in immediate memory lead to recall errors was tested experi- 
mentally. It was found that increasing the time interval between successive 8-digit messages had no 
effect on recall performance. Analysis of the response errors showed that with a short interval between 
messages, serial order intrusions occurred, but they did not occur with long intervals. Thus the amount 
of error appeared to be independent of the number of intrusions. It is suggested that intrusions occur 
after recall has failed—there being no causal relationship. 


J. INTRODUCTION 


A recent paper by the author (1959), concerned with immediate memory for digits, 
reported a curious phenomenon noted by Melton & Von Lackum (1941) for nonsense 
syllables. It appeared that when a digit was forgotten, there was a tendency for subjects 
to replace it by the digit which occurred in the same serial position but in the previous 
message. This seemed to be a highly specific example of intrusions from previous lists 
which have been extensively reported in paired associate learning studies, and in studies 
of immediate memory for verbal material (Werner, 1947). 

The essential condition for the phenomenon is that shortly after the subject has repeated 
back one message, which he has heard only once, another is presented for immediate 
recall. Any errors which then occur in the second message may take the form of serial 
order intrusions from the previous one. In this case one is forced to consider the relation- 
ship between the intrusion and forgetting. Traditionally it has been assumed that the 
subject has forgotten because of the intrusion, i.e. intrusions represent a form of response 
competition as suggested by Morgan & Underwood (1950) which results in inhibition. 
This view would link intrusions with proactive inhibition which Underwood (1949) has 
defined as ‘the decrement in recall of a task as a result of prior learning of other material’. 
In other words, intrusions proactively inhibit correct recall and lead to errors. 

One of the difficulties entailed in this argument is that unless one can assert that the 
effects of proactive inhibition cease at the next message, in a test in which a subject hears 
and recalls a number of messages in succession, recall ought to become progressively 
worse throughout the test. Underwood (1957) indeed has collated some striking material 
on paired-associate learning, showing that list-learning in the laboratory is negatively 
correlated with the number of lists learned in previous tests. But deterioration of this 
kind has never been reported in the simple case of immediate recall of short lists. It may 
therefore be that serial order intrusions do not directly lead to forgetting. In this case 
the postulate is that having forgotten, the subject ‘selects’ the intruded digit from a set 
of alternative possibilities. 

One could compare these two views quite simply by finding a test condition which did 
not show serial order intrusions. If the response competition theory is correct, recall 
Should be better in this condition than in a condition in which intrusions occurred. 
However, more information would be obtained from an experiment by postulating that 
Serial order intrusions are a function of the time interval between successive messages; 
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that the longer the interval, the fewer would be the intrusions. The relationship in a 
situation of this kind, between proactive inhibition and interval between successive 
messages, has not been described in the literature, but one must on commonsense grounds 
expect that the effect would diminish with time. 

On a proactive inhibition/response competition theory, one would expect that long 
intervals between messages would result in fewer serial order intrusions, and thus fewer 
recall errors. On an alternative view that forgetting is independent of intrusions, one 
would on decay theory expect long intervals between messages to lead to fewer intrusions, 
but to no change in the number of recall errors. 


II. PROCEDURE 


The subjects, who were twenty-four naval ratings, were each tested under three conditions, 
which differed only in the interval provided between the successive messages. During 
any one condition the interval was the same, and was either 15, 25 or 40 sec. 
Ferrograph tape-recordings were made of 8-digit messages, which were Spoken at a rate 
of 2 digits per sec. in a fairly regular monotone. Eight successive messages had the same 


Tape 1: 15, 25, 40, 40, 25, 15 sec. 
Tape 2: 40, 15, 25, 25, 15, 40 sec. 
Tape 3: 25, 40, 15, 15, 40, 25 sec, 


In this way, the three test conditions were balanced for order of presentation, when the 
Subjects were assigned in Sequence to one of the three tapes, eight subjects to each tape. 


it was. This Tesponse was recorded by E. After an interval of 15 (25, 40) sec. he would 
hear another number and so on. After eight messages had been disposed of, the tape 
Was stopped and O wag told that for the next eight messages there would be an interval 


between each of 25 (15, 40) sec. This procedure was continued throughout the session, 
which lasted for about 25 min, 


The individual messages themselves were made up from tables of random numbers with 
certain constraints, No digit occurred twice in a message and runs (234, 876, etc.) of more 
t 


Secutive messages, 

III. RzsurTS 
The frequency of occurrence of serial order intrusions from the previous message was 
examined first, An intrusion was counted when a digit was wrong, and was replaced by 


the digit which was given for the same serial position in the previous message, whether 
this latter digit was right or wrong, e.g.: 


Stimulus Response 
Message 1 48392716 48392716 
Message 2 81470639 81472639 
Message 1 07158294. 07158264 


Message 2 96372580 96372560 
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Errors which were not intrusions were also counted. Since reversal (transposition) 
errors were found to occur with approximately equal frequency in each condition, they 
were included when searching for intrusions. Errors of omission were excluded from 
the analysis because they could not be classified, occurred equally frequently in all 
conditions, and were fewer than 10% of all errors. One would expect, by chance, that 
one-ninth of the errors would appear as intrusions. 

Table 1 shows, for the three conditions, the relative frequency of intrusion and non- 
intrusion errors, together with the values which would be expected by chance. This result 
shows that the occurrence of serial order intrusion depends on the interval between 
successive messages. By the time this interval was 40 sec., there were no intrusions. 


Table 1. Analysis of errors 


Interval 15 sec. 25 sec. 40 sec. 
"^ Wem F E A 
Error Intrusion Other Intrusion Other Intrusion Other 
Observed 70 272 48 308 40 322 
Expected 38 304 40 316 40 322 
x-squared 11-12 0-67 0 


Table 2. Number of messages wrongly recalled 


Interval 15 sec. 25 sec. 40 sec. 
Number wrong 154 158 159 
(out of 384) 


Table 2 shows, for the twenty-four subjects, the total number of messages wrongly 
recalled. It will be immediately obvious that this value is independent of the time interval 
between messages. 

Finally an examination of the results for progressive effects of proactive inhibition 
fails completely. Towards the end of the list of forty-eight messages, recall is neither 


better nor worse than at the beginning. 


IV. Discussion 


The occurrence of serial-order intrusions first reported by Melton and Von Lackum (1941) 
is again confirmed. These authors clearly associate the phenomenon with inhibition and 
ude that the competition between the intrusive and the correct response leads to 
e recall decrement. This is the view which one might regard as the 
though indeed no critical evidence has been advanced to show that 
ble for recall decrement. 
e suggests that in fact this is not the case. Table 1 in conjunction 
with Table 2 both show that recall errors are quantitatively independent of intrusions, 
To be exact, it could be argued that intrusions do create errors, that the fact that there 
are no fewer errors with long intervals between messages, is because some other unspecified 
factor, not present with short intervals, exactly counter-balances the absence of intrusions, 
On the face of it this seems an unlikely explanation, and one might prefer the view that, 
diminish error, and the presence of them does not 


since the absence of intrusions does no 
increase error, then intrusions cannot be competing with the correct response. 


Equally one can say that intrusions are not an expression of proactive inhibition, since 
the presence of proactive inhibition can only be detected by recall decrement (Under- 


concl 
blocking and hene 
conventional one, 
intrusions are responsi 
The present evidenc 
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wood, 1949). Furthermore it seems unlikely that proactive inhibition occurs at all in this 
kind of situation where a sequence of different messages are alternately presented and 
recalled. If it did occur, it would surely be weaker in the long interval condition, when 
we would expect to find fewer errors, but do not. Again if Underwood’s (1957) data 
generalized to this situation, so that the more messages one learned the stronger the 
effects of proactive inhibition became, messages would become increasingly difficult to 
learn. In the present experiment there is no evidence at all for this. Indeed, if the principle 
is generally valid, one wonders how anything is ever learned. 

The results of this experiment more readily suggest the conclusion that forgetting has 
occurred before the intruding digit intrudes—rather than because it has. It is not à 
competing stimulus. On the simplest decay theory of immediate memory, increasing the 
time interval between messages would reduce the likelihood of an intrusion. The only 
‘competition’ that would occur would be between the digit determined by serial position, 
and the other digits. With a 40-sec. interval between messages, all digits are equally likely 
to be selected. 

It is an interesting thought that the subject is usually aware of a gap in the record of 
his recall. Failing to recall the required 8-digit message, he does not make a 7-digit 
response. Nor does he give seven correct digits and guess at the eighth last one. The order 
information in the message is, as Broadbent (1957) and Brown (1958) have suggested, of 
importance. What probably happens is that, expectedly, order information decays 
independently of item information. Thus fewer serial order intrusions occur after a long 
interval since the previous message. When an item is forgotten, if the order information 
in the previous message is sufficiently preserved it may well affect the choice of a 
replacement. 
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STIMULUS-RESPONSE THEORY AND EXPECTANCY 


By MICHEL TREISMAN 
Institute of Experimental Psychology, University of Oxford 


In the debate between ‘expectancy’ and *S-R' theory the latter has appeared to be objective 
and precise and the former vague. Since fairly detailed models have now been put forward 
for expectancy theory, the adequacy of 'S-R' answers to ‘expectancy’ questions deserves 
re-examination. These answers are found to depend mainly on the employment of ‘secondary 
reinforcement’ and the ‘fractional anticipatory goal response’. The explanations of such 
problems as latent extinction, reasoning and drive discrimination, which these afford, are 


shown to be fallacious. 


I. INTRODUCTION 


The concept of the stimulus-response (S-F) link implies that reception of a par- 
ticular stimulus can be physiologically associated with the production of a particular 
reaction. It has its roots in associationism, conditioning theory and the knowledge 
about peripheral reflexes which was available to the early behaviourists. To them it 
appeared to be the only possible basis for a rigorous, determinate explanation of 
behaviour, the only alternative to the acceptance of vitalism and vague anthropo- 
morphic principles such as ‘instinct’ or ‘purpose’. From this has developed the pro- 
gramme of the neobehaviourists, represented particularly by Hull and his followers, 
which is basically the explanation of all behaviour as the establishment of particular 
assemblages of S-R links. A reinforcement principle, derived from Thorndike’s 
Law of Effect, and other elaborations, has been added (Watson, 1924; Sherrington, 
1906; Pavlov, 1927; Hull, 1943, 1952; Spence, 1951a, b, 1956). 

Despite its successes, S—R theory met with difficulties in the explanation of 
behaviour showing ‘choice’ or ‘purpose’. On the other hand, development in fields 
such as cybernetics and the study of servomechanisms has led to more sophisticated 
concepts of possible modes of central nervous organization, and models have been 
put forward which explain the patterning of behaviour in other terms than S—R con- 
tingencies. Examples are Tinbergen’s (1951) account of directiveness in instinctive 
behaviour, and Deutsch's (19564) explanation of goal-seeking in learned behaviour. 
In the latter scheme a distinetive external stimulus will feed into a corresponding 
central mechanism called a ‘link’. If an external stimulus is present to the animal, 
and the corresponding link is receiving excitation from a drive centre directly or 
through other links, it will produce motor activity. Feedback from the stimulus 
will so control this activity as to cause the animal to approach it. Learning a maze 
will consist in forming a chain of such links in the order of the maze stimuli, with the 
first link connected to a drive centre. Since changes near the goal affect the passage 
of excitation down the chain, this scheme accounts economically for learning or 
extinetion without performance or reward, and other ‘expectancy’ phenomena. 

Sinc// we now have al ternative accounts of expectancy and related phenomena, it is 
of interest to determine their adequacy. The present paper is an examination of some 
of the better worked-out applications of S-R theory to the more important phenomena 
in this area, such as drive discrimination, incentive motivation, reasoning, latent 
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learning and extinction. Concepts frequently employed for this purpose, such as 
“secondary reinforcement’ and the ‘fractional anticipatory goal response’ will be 
critically examined, in so far as this is relevant to the purpose of the paper. 


IL. THE FRACTIONAL ANTICIPATORY GOAL RESPONSE (rg) 


This was first proposed by Hull in 1931. He suggested that of the consummatory 
response to the goal (Rg), that fraction which was compatible with other ongoing 
responses might be evoked by stimuli preceding the goal as a covert response (76); 
and that the proprioceptive stimulation consequent on this response (sg) might serve 
to evoke further responses. There is little observational evidence for rg's. Conditioned 
responses resembling consummatory responses do occur (Pavlov, 1927). But it is 
doubtful if they can be considered fractional; when adequately described they often 
appear qualitatively different from the consummatory response (Zener, 1937; Hilgard 
& Marquis, 1940). Miller (1935) claimed to have observed fractional responses in & 
maze-running situation. He found that rats tended to run on the right side of a 
runway when the reward lay to the right at the end of it, and on the left when a left 
turn was required. What particular fraction of the final left or right turn, with its 
characteristic proprioceptive stimulation, might be contained in running forward on 
the left or right, was not discussed. This behaviour seems much better considered as an 
instance of the tendency of rats to prefer paths in the direction of their goal, a$ 
described by Tolman (1932). 

Although Hull (1931, 1952) initially had the consummatory response in mind as 
the source of the rg, he later assumed they could derive from responses to distinctive 
features of goal boxes (Hull, 1935), and Ritchie (1959) has postulated distinctive 
7g'8 from eating responses made in differently coloured goal boxes. 

Although they have not been demonstrated, I shall assume that rg's might occur, 
and examine how S—R theory, enriched by this development, handles expectancy. 


III. SECONDARY REINFORCEMENT 

It has often been noted that learning may be produced or extinction retarded by 
stimuli which have been associated with a reward. For Tolman (1932) this is E 
expression of si gn-Gestalt-expectations, for Deutsch (19564) the result of a connexion 
between the link corresponding to the stimulus, and a drive centre. S—R theory 
treats it as an extension of the reinforcing effect of a primary reward. 

In Principles of Behavior (1943) Hull discussed the problem: the direct effect of 
primary reinforcement in strengthening habit connexions only extends back some 
20sec. Yot persistent habit chains of much greater length are easily established. 
How can they be accounted for? 

Basic to Hull’s learning theory is the assumption that habits are built up by the 
occurrence of a stimulus and a response in close association, followed (with a delay of 
not more than 20 sec.) by a reinforcing state of affairs. No limitations are placed on 
the nature of stimulus, response or reinforcing state of affairs: any stimulus can be 
linked to any response by any coincident state of affairs which has reinforcing power. 
And a state of affairs which is reinforcing is equally reinforcing whatever the stimuli 
and response with which it happens to coincide. 


v 
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He extended this idea to cover secondary reinforcement: any neutral stimulus 
frequently coinciding with a reinforcing state of affairs would itself acquire rein- 
forcing properties. Further he suggested that these might derive from a fractional 
component of the goal reaction becoming conditioned to the stimulus. Consider his 
example: a rat learns a habit sequence—say, running a maze—that brings it to a 
reinforcing state of affairs, G. The stimuli (choice-points) at which it has to make the 
appropriate responses are numbered from S, (the start) to S;. To each stimulus the 
appropriate response R, to R;, must be made, to bring the rat to G, the reinforcing 
state of affairs. How has this habit chain been established? The final stimulus, S;, 
has had the final response (À;), preceding G, conditioned to it by the reinforcing effect 
of G. But how have the earlier habits, S, > R,, Se > Fs, etc., been established? 
They are out of the reach of the primary reinforcement provided by G. Hull's 
answer is that when G was reinforcing the connexion S, > R; it was also giving 5; 
secondary reinforcing power. By virtue of this S, could then reinforce a connection 
between S, and R, and make R, secondarily reinforcing, and so on. Attributing 
the secondary reinforcement to à fractional component of the goal reaction, he states 
(p. 100) that the fractional component ‘as both a conditionable process and a re- 
ld be passed back through the sequence’, being conditioned. 


inforcing agent, wou 
., Sy. The earlier habit segments in the sequence would be 


successively to S5, IS 


built up by secondary reinforcement alone. 
This appears à satisfactory and ingenious solution of a difficult problem until we 


consider what will happen during extinction. Hull assumes that when G is removed 
the weaker reinforcing power of the fractional component of the goal response will 
not be able to sustain the connexion Ss > R, and this will weaken, as will also the 
secondary reinforcing power of S;, so that the habit sequence will gradually collapse, 
S, > R, becoming weaker, and then Sg — Rs, and so on. But this does not accord 
with the previous assumptions. Tf secondary reinforcement was adequate to build 
up and maintain the earlier segments of the habit chain, it should be quite adequate 
to continue to maintain them, and to maintain the later segments. And there is no 
reason why it itself should be reduced: if the secondary reinforcement from a frac- 
tional goal response (e.g. that evoked by Sj) was adequate to initiate, strengthen 
and maintain a connexion between an earlier stimulus (S,) and the fractional com- 
ponent of the goal reaction, so as to make S secondarily reinforcing, then the fractional 
goal responses which the various goal-box stimuli will evoke (in an irregular order 
resulting from the more-or-less random activity of the animal in the goal-box) will 
h other, each evocation of the fractional goal response strengthening 
any recent stimulus-fractional component associations, so that the fact that G no 
longer occurs provides no basis for a reduction in established secondary reinforcement, 
and the complete disintegration of the habit sequence cannot be accounted for. 
Hull comes near appreciating this point when he supposes that secondary rein- 
forcement need not necessarily extinguish if primary reinforcement has been 
‘profound’ and so set up functionally autonomous habits. But he does not realize 
that, on the scheme presented, if secondary reinforcement is adequate to establish 
learning it is adequate to prevent extinction in all cases, and not only when the 
habit is grossly overlearned. This is a necessary consequence of the principle 
that secondary reinforcement derives from frequent coincidence of a stimulus and 
4-2 


strengthen eac. 
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a reinforcing state of affairs, and is still present if the secondary reinforcement is 
attributed to the occurrence of Ta's. , 

The argument can be taken further if the secondary reinforcement is attributed 
to 55, the interoceptive stimulus which is the physiological consequence of the anti- 
cipatory goal reaction (7g), as Hull does in the most recent version of his system 
(1952, Corollaries ii and xv). For if $5 has secondary reinforcing power, then any 
response that has immediately preceded it will be conditioned to the stimuli present 
within the preceding short interval. But it is always preceded by the rg of which it 
(the sg) is the physiological result, and by the stimulus—let us call it S,—which on 
that occasion evoked the vq. Therefore, the secondarily reinforcing s;, must always 
strengthen the S, > rg bond of which it is the consequence, so that once a stimulus 
has developed a tendency to evoke an anticipatory goal response, this tendency can 


never become extinct, i.e. the stimulus (S,) can never lose its secondary reinforcing 
power. 


IV. LATENT EXTINCTION 


In recent years there have been a number of interesting experiments in which an 
animal is trained to perform a habit, such as running a maze, which brings it to a 


receive a reward, After this the experimental rats, but not the controls, would be 
placed severa] times directly in the (now unbaited) goal box. Both groups of rats 
would then be Subjected to an extinction procedure. It has been shown in a number 
of experiments that the experimental grou 


controls, and this Procedure has been called ‘latent extinction’ (Coate, 1956; Deese, 
1951; Moltz, 1955; Seward & Levy, 1949), 


While such a result is in complete accord with expectancy theories, it causes grave 
difficulty for S_R theory, in which inhibit: 
tial of any stimulus-response association 
the inhibition produced by respon: 


cannot be explained (Gleitman, Nachmias & Neisser, 1954). 

Moltz (1957) has recognized this as a major difficulty. However he believes the 
problem can be met, and S-g theory salvaged, by a very ingenious argument em- 
ploying the Ta. He distinguishes two types of latent extinction experiment: that 
deseribed above [his Type I (Deese, 1951; Moltz, 1955; Seward & Levy, 1949)], 
where the effect of the latent extinction is measured by the reduction in performance 
in subsequent extinction trials, and a variant (Type II, Moltz & Maddi, 1956), where 
the effect is shown by using the unbaited goal box to produce secondarily-reinforced 
learning. In such an experiment the animal is given training on a runway at the end 
of which it sometimes finds a distinctive goal box (let us suppose it is black) with 
reward, or a different (white) box with no reward. The experimental rats are then 
placed directly several times in the black goal box, but with no reward present. The 


$ 
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control group do not have this treatment. In the third part of the experiment the 
two end-boxes are placed at the ends of opposite arms of a T-maze, and the extent to 
which animals learn to take the arm leading to the goal box which formerly held the 
reward is noted. This learning reflects the secondary reinforcing effect which the goal 
box aequired during the first period of training, when it contained a reward. Moltz 
& Maddi (1956) found that this learning was less for the experimental group than for 
the controls, a further instance of latent extinction. 

Moltz's (1957) suggested explanation, based on Hull's general behaviour theory, is 
briefly as follows: In the goal box the full consummatory response, Rg, will occur. 
Since it is closely associated with reinforcement it will tend to become conditioned 
to all the stimuli present at the times when it is evoked, i.e. to all the goal box stimuli, 
so that the goal box stimuli will in the future produce those parts of the E; which are 
not incompatible with other ongoing responses—i.e. the fractional anticipatory goal 
response, rg. Thus, when the rat is again placed in the goal box, the stimuli there will 
tend to elicit 7;'s freely and repeatedly. Each fractional goal response will produce 
a fractional goal stimulus, sg. This sg is part of Sq, the full proprioceptive and intero- 
ceptive stimulation produced by the consummatory goal response, and since it must 
therefore have often been associated with reinforcements it has, by virtue of Hull’s 
Corollary ii (1952), secondary reinforcing power. 

Therofore at the end of the initial period of training, in each of the two types of 
experiment, the goal box will have acquired the power to evoke rs freely, each of 
which then produces an sq with secondary reinforcing power. 

Moltz argued further that in Type I latent extinction some of the stimuli in the 
goal box will be similar to stimuli in the stem of the maze as the animal approaches 
the choice-point. Therefore, by the principle of stimulus generalization, these too 
will evoke rg’s and their consequent sq’s. Thus, among the stimuli present when the 
animal makes its choice will be the sg, so that it too, like the other stimuli in the stem 
of the maze, will have the correct response, i.e. turning towards the goal box with the 
reward, conditioned to it. So the total habit strength operating at the choice-point 
to make the rat take the arm leading to the goal box will consist of two parts: a link 
between the Smaze-stom aNd E55, and a link between sg and R,oapyox» What will 
happen when the animal is given its period of ‘latent extinction’ in the goal box? 
According to Moltz, the cues at the goal will evoke rg strongly and repeatedly. ‘Now 
if r, is conceived as a response process that obeys the same behavioral laws as most 
molar systems, then it would follow that these successive non-reinforced emissions 
of r, will produce a sharp reduction in its response strength with respect to cues in 
the goal location.’ This weakening will generalize to the 7,’s evoked in the maze-stem, 
so that the sq’s produced there will be weakened or absent. Consequently that part 
of the habit strength of the correct response which depends on sg (sa SR MES 
will be weakened or absent, giving the reduced performance found in the Type I 
latent extinction experiments. See 

Moltz’s argument for Type II latent extinction is similar: at the end of the first 
Period of training the stimuli in the rewarded goal box will freely evoke Tg'S, so that 
55, with its secondary reinforcing capacity, will be almost continuously present. 

erefore, when the positive (black) goal box is present at the end of one of the maze 
arms, the oceurrence of sg when the animal enters it will reinforce the response of 
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entering the maze arm leading to it, and will therefore build up the habit of turning in 
that direction. On the other hand: ‘Since the reward object is not present. . .the 
emission of 7, in the positive goal box following each correct choice will reduce its 
response strength, as a result of which the intensity of s, and hence the magnitude of 
available secondary reinforcement will decrease progressively.’ When the 7g ceases 
to occur the response of going to the formerly positive goal box will no longer be 
reinforced, and will extinguish. In the groups of rats undergoing latent extinction the 
decrease in the emission of 7's will be partly completed during the latent extinction 
stage, so that available secondary reinforcement will be less than for the control 
group when the final maze series begins. Therefore the habit of going to the formerly 
Positive goal box will be more weakly established and sooner extinguished in the 
experimental group than in the controls, as Moltz & Maddi found (1956). 

I have given these arguments fairly fully, so that it should be clear that in each 
case they rest on the assumption that the ability of goal box stimuli to evoke rg 
will decline and disappear when Rg, the full consummatory response, no longer 
occurs in the goal box. But this is fallacious, because each time the rg occurs in the 
presence of goal box stimuli it is followed by a reinforcing state of affairs, in the 
form of sg, which has secondary reinforcing power. Therefore each time the 


Sequence 8,4 box — rc occurs it is followed by secondary reinforcement and will 
be strengthened. 


It cannot be argued that the reinforcement afforded by sg is too weak to maintain : 


the S,oa1 box — 7g connexion against the effect of inhibition, since the reinforcing 
effect of sg is adequate to build up connexions such as the habit of choosing the maze 
arm that leads to the formerly positive goal box. Moreover, its reinforcing effect 
must be greater on the Sroat box > Tq connexion, since the delay of reinforcement is so 
than between the choice of the correct maze arm and the 
subsequent occurrence of Sg in the goal box, Nor can it be argued that sg loses its 
i i no longer, as Hull puts it, ‘occurs repeatedly and con- 
sistently in close conjunction With a reinforcing state of affairs’ (1952, Corollary ii); 
ummatory response of eating, so that its secondary re- 
strengthened every time the animal eats, whatever may 
happen in the experimental situation. 

Thus Moltz's arguments fail because of the errors in the S—R doctrine of secondary 
reinforcement. He has failed to provide a workable explanation of latent extinction 


in terms of S-R theory, and the phenomenon remains as evidence favouring an 
alternative interpretation. 


V. REASONING 


ciples of association between stimuli and responses, partieularly as revealed in modern 
conditioned-reaction experiments’. The sort of situation he analysed is instanced by 
the following Simplified account, A hungry rat is trained to run a segment of maze 
from a starting box, U, to a goal box with food. On a separate occasion, under @ 


-— ——— A 
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different drive (thirst), it is also trained to run the two arms of a V for the water 
which is placed in both goal-boxes. One of the goal-boxes is the starting box, U 
of the food segment. When it is subsequently made hungry and placed at the sient 
of the V, it shows insight by choosing the arm leading to U and so on to food. His 
explanation was that a fractional response, r,, to the distinctive features of startin: 
box U became conditioned to the drive stimulus of hunger in the first period of 
training. In the second period, 7,, came to be evoked by the start of the V, so that 
the proprioceptive stimulus s, would precede entering the arm leading to U and 
this response would be conditioned to it. On the test, 7,, would be evoked both by the 
start of the V and the drive stimulus of hunger, so making s, strong, which would 
favour choice of the arm leading to U. Deutsch points out that the flaw in this and 
other similar explanations (Hull, 1952) is the failure to consider carefully enough 
what consequences S—R principles would imply in the different stages of training. 
When 7, is evoked at the start of the V, this will result in s, preceding the response of 
going to the water reward at U, and so it will come to evoke this response. But s 
will just as often precede the choice of the other arm and so will evoke that oo 
just as strongly. Therefore the strengthening of s, by the drive stimulus of hunger 
will not favour either response, and cannot account for the rat's successful solution. 


VI. DRIVE DISCRIMINATION 


Ifa rat which is both hungry and thirsty is trained on a T-maze with water in one 
and food in the other, and is subsequently tested with only one of the 
the arm leading to the appropriate reward (Kendler, 
f stimuli precedes all choices in training, this is a chal- 


goal box 
drives present, it will choose 
1946). As the same pattern o: 
lenge for S—R theory. 

Spence has attempted to meet this challenge by proposing a fractional anticipatory 
response explanation (Kendler, 1946; Spence 19514, b; Spence, Bergmann & Lippitt, 


1950; Hull, 1952): 


During the training series the stimuli in the water box and in the water alley become conditioned 
to anticipatory drinking acts 7» and, in turn, the proprioceptive components s, resulting from 
these anticipatory acts themselves become conditioned to the response of entering and continuing 
locomotion in this alley. Ina similar manner, anticipatory eating responses ry develop and their 
cues sy become conditioned to the response of entering the alley leading to food. During the test 
series when only one drive is operative, the anticipatory act related to the goal for which the 
subject is motivated is much stronger than the other and hence produces stronger proprioceptive 
cues. Thus, when the subject is hungry, proprioceptive cues from anticipatory eating responses 

As these cues become conditioned to the response of enter- 


are stronger than those for drinking. e 
ing the food alley, they tend to throw the balance of habit strength to the food-alley response. 


[Spence, 19514]. 
ment derives from the imprecision of the description 


The apparent force of this argu the impre 
*the response of entering and continuing locomotion in this alley’, which confuses 
two situations. If the cue s, occurs in the food alley the response of continuing down 
the alley can be conditioned to it, but not the response of turning towards that alley 
®t the choice point: that thas already occurred, and precedes s;, when the latter is 
«yoked in the alley. When evoked in the alley s; can only have the effect of supporting 


e 
response sequence already chosen. 
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For the response of turning towards that alley (which alone will allow the stimuli 
occurring in the alley to become effective in determining behaviour) to be con- 
ditioned to s,, the latter must precede the choice point. But if so, it will precede 
entering the food alley and entering the water alley equally often. Therefore strength- 
ening s; will not favour one response against the other (Deutsch, 1956). 

In terms of S-R theory, an animal's responses at amy moment are entirely deter- 
mined by the stimuli and stimulus traces acting on it at that moment. This implies 
that once the animal is looking down one of the arms its response will be completely 
determined by the stimuli from that arm, which will act to make it go forward down 
the arm. Therefore at the stage where it is looking down an arm its response is already 
determined, and was determined when it chose to look down that arm rather than 
the other one. And the response made in the maze-stem is just as likely to be the 
‘wrong’ one as the ‘right’ one. 

Ritchie (1959) has attempted to reply to this argument. He states: 


This is a shrewd objection, but it must be recognized that it is directed not towards the rg hypo- 
thesis but towards the S-R analysis of choice behaviour. Without an answer to this objection 
we cannot understand how an animal can perform properly in any discrimination where the 
animal is required to turn away from the cue which has less relative excitatory strength... 
Thus the question which Deutsch raises asks us to provide an explanation of VT'E behaviour, 


and that is not easy.. . The problem is as important as it is complex, but it is not a problem 
peculiar to the rg mediation hypothesis. 


Ritchie is correct in recognizing that the S—R analysis of choice behaviour is in 
question, but wrong if he supposes that an assumption about the occurrence of VT E 
after the animal has turned to one alley or the other would solve the problem. We 
would still have to explain why the stimuli in the stem, with their confusing effects, 
did not determine the choice, while assuming the occurrence of vicarious trial and 
error (VTE) at the choice point (ie. the animal would look down both arms in 
Succession and then respond) would produce yet further difficulties. (i) If the animal 
is looking down one arm then all the stimuli impinging on it will tend to make it 
proceed further down that arm—yet instead it turns away. This is difficult to 
reconcile with the assumptions of S-g theory. (ii) Suppose the animal looks first 
in one direction (say left) and then, because of VTE, in the other (right). Then 
the stimuli from the right arm will be acting on the animal, but only the traces 
of the stimuli from the left, which will be fading. If two incompatible momentary 
reaction potentials are simultaneously present, the stronger one will determine the 
response (Hull, 1952, Corollary xiv), and by the principle of stimulus-intensity 
dynamism the stimulus actually present, being stronger than the trace, is very 
much favoured. Therefore there will be a strong tendency for the animal to run down 
whichever arm it looks down second—if V TE prevents it running down the first 
arm. (iii) Suppose the trace stimulus from the first arm does determine the response- 
It has always been connected to the response of entering and running down 
an arm, but the response it must now evoke is that of turning away and going in 
the opposite direction. (iv) It seems that to make VTE ‘work’, therefore, we will 
have to assume some sort of central process which measures and compares the two 
reaction potentials, allowing for fading of the stimulus trace, to decide which response 
would be made. This is an extra mechanism (over and above S—R connexions) of 


z“ 
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some complexity. (v) What brings the VTE mechanism into action? The animal is 
carried along by an S-R chain. Why at one point does it fail to respond to the stimuli 
actually present to it. and instead swing round to look for others? The answer 
must be: because at this point it can expect stimuli evoking an alternative set of 
responses possibly leading to its goal. VTE occurs only at the choice point, not at 
any other part of the response sequence. It must therefore reflect the anticipation 
at this point of an alternative path, or set of stimuli, not immediately present to it 
Thus VTE would imply the very ‘expectancy’ considerations the TG explanation 
was intended to avoid. (vi) If VTE were an essential part of the mechanism of 
ust necessarily be a constant feature of the per- 
formance, once the discrimination is learnt. But the evidence is that it increases 
hen decreases once the task has been learned if it is not too 


during learning, and t| 
difficult (Goss & Wischner, 1956; Muenzinger, 1938; Tolman, 1938). This was con- 


firmed in an unpublished experiment by the author, similar to one by Seward 
(1949). A group of eight rats which had been made very familiar with a simple 
s, were each fed in one of them before a test trial. 


maze with two distintive goal boxe 

They all made correct choices on the first test trial (P = 0-005) but did not show any 
VTE, or even slowing down or hesitation, at the choice point. If the result were 
determined by cues in the alleys, VTE would have been essential and the result 


inexplicable. 
is offered by the assumption, on which Spence’s argument 


A second line of attack 
drive stimulus would mainly produce ?;, and the thirst 


is based, that the hunger 
stimulus r,, because *upon the whole the animal has been accustomed to eat when 
hungry and drink when thirsty’, a$ Hull puts it (1952). Tf this were correct and if 


experience of eating when hungry and drinking when thirsty could be excluded, the 
animals should then be unable to learn drive discrimination when trained with both 
drives present, as in Kendler's (1946) experiment. This has been tested by Kendler 
(1949) who reared rats on an enriched milk diet and then trained and tested them in 
a double-drive situation similar to his previous experiment. He obtained evidence 
of significant discrimination. Deutsch (1958), who independently reared rats on 
d a similar experiment, also obtained significant discrimination. 


discrimination at a choice point, it m 


mash and performe 


Thus the rats could discriminate in the absence of an association between the drive 


stimuli of hunger and thirst and the appropriate fractional responses, which should 
not have been possible if the rg explanation were correct. 

Ritchie (1959) points out that ‘since reinforcement occurs whenever a hungry 
rat eats, once & chance ry becomes conditioned to the hunger stimulus it will never 
be extinguished, but instead will soon reach maximal habit strength’. He considers 
that this difficulty can be met by making special assumptions. 

]ternative explanation for the successful discrimination 


Kendler (1946) has an & 
shown by rats trained with both drives present: à selective principle of the association 
of drive stimuli and responses. He suggests that ‘only those drive stimuli which are 


themselves reduced become connected to a rewarded response’. This principle is in 
conflict with the result of an experiment by Spence et al. (1950), on learning under 
irrelevant motivational conditions, where drive stimuli were not reduced. They ran 
rats, satiated for food and water, in 2 Y-maze with food on one side and water on the 


other, After running; the rats were placed with their cage-mates, ‘the reinforcement 
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being provided by the social goal, or possibly. . .by the sight of the food or water 
itself (i.e. secondary reinforcement)’. In neither case would the drive stimuli have 
been reduced, so that, on Kendler’s selective principle, no responses could have been 
attached to them and no learning predicted. Nevertheless on the test trial, when the 
rats were made hungry or thirsty, they showed a significant number of correct 
choices. 


VII. INCENTIVE MOTIVATION AND LATENT LEARNING 


If a rat runs a maze for a reward of bran mash, and sunflower seed is substituted 
for this accustomed reward, the rats show a disruption of behaviour, dividing ‘their 
time between eating and random searching’, and on subsequent days run more slowly 
and with more errors (Elliott, 1928; Tolman, 1932). If a monkey is allowed to 
choose a cup in which it has seen banana placed, but finds lettuce instead, it shows 
‘surprised hunting behavior? and may refuse to eat the lettuce (Tinklepaugh, 
1928; Tolman, 1932). 

Hull (1952) provides an explanation for the deterioration in the maze-running, 
though not for the behaviour in the goal box or with the reward, in terms of the in- 
centive motivation factor, K. Can this factor account for latent learning? £ 

K is a function of the weight of food or quantity of other reward. Its operation 1s 
defined by postulate VIII (Hull, 1952) as shown in the equation: 

sEg = DXY, XKX gHp. 

It is interesting to compare it with drive D, which is also a non-associative factor 
(Spence, 19515). Hull ( 1943) states: ‘all drives alike are able to sensitize all habits’ 
(p. 247), and the effective drive acting on a given habit is the sum of D and ‘other 
or alien drives active at the time’ (pp. 244-5). However, rats could learn to perform 
different habits according to the nature of the drive active (Hull, 1933; Leeper, 
1935) which, as Hull clearly realized, raised the problem of how particular drive 
states could affect habits differentially. The answer was ‘their capacity to call forth 
- distinctive drive stimuli gives each a considerable measure of distinctiveness and 
specificity in the determination of action’ (p. 241). 

K is very similar to D. It is determined by the combined effect of incentive sub- 
stances (Hull, 1952; Corollary viii), is multiplicative and non-associative. It can be 
applied to explain the case Hull considers, in which the strength of a single dominant 
habit varies with change in the reward. But what happens in the more complex and 
interesting instances of latent learning where there is no dominant habit and the 
incentive must determine a choice? Seward (1949) allowed rats to explore a T-maze 
without food, then fed them in one goal-box. On the next trial 28 of 32 rats went 
directly to that goal-box. Kimball, Kimball & Weaver (1953) obtained similar 
results using a multiple T-maze and taking precautions to prevent the run to the goal- 
box being rewarded. 

K cannot account for such results. Its multiplicative effect would have strength- 
ened all habits present in the situation, so that the directive effect of the incentive 
remains unexplained. 1 

Spence has suggested that K is determined by the rg: ‘through the intensity of its 
trace, which presumably increases with the increased strength of rg as the latter 
becomes more strongly conditioned, s; determines the nonassociative factor, K, 
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(Spence, 19515, p. 273). This carries us no further; K is still nonassociative, while in 
an experiment such as that of Kimball et al. there has been no opportunity for the 
conditioning of 7g to occur. 

VIII. CONCLUSION 

This examination of the more plausible S—R solutions for the more important 
problems shows that as yet, despite the concentrated ingenuity of numerous ex- 
ponents, no tenable explanations of the more important problems have been 
produced. 

With considerable justification the early behaviourists rejected explanations in 
terms of ‘expectancy’ and ‘purpose’, since such ideas were used in a grossly anthro- 
pomorphie and subjective way, and their emphasis on objective observation and 
verification has been very valuable. Today, however, with modern knowledge of 
cybernetics, servomechanisms and computers, we know that devices to perform 
quasirational tasks can be constructed in a variety of ways, and it is possible to 
define the requirements of an expectancy theory in a completely objective way. 
These requirements would be as follows. (i) The organism can store information about 
the outcome of a response, i.e. the stimulus situation eventuating from a given response 
in a given situation. (ii) When the animal is seeking a goal this information can be 
employed to determine the immediately effective sub-goal (e.g. which of two paths 
will be sought at a choice-point). (iii) The stored information can be.altered in ways 
which do not require performance of a response. 

‘Storage of information’ is accomplished by any central nervous change in the 
mechanisms controlling behaviour which will alter future behaviour in a relevant 
way. A number of attempts have been made to describe mechanisms which might 
meet these requirements (Deutsch, 1956a; Hebb, 1949; Milner, 1957; Olds, 1954). 
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CONSTRUCTION OF A PSYCHOLOGICAL SCALE OF 
WEIGHT FROM FRACTIONATION DATA 


By R. G. CHATTERJEA AND RAMANATH KUNDU 
Psychology Laboratory, Calcutta University, Calcutta, India 


A subjective scalo of weight, by the method of fractionation, has been attempted with graphical 
and analytical procedures: The comparison weights were presented in two ways—in the first 
they accompanied the standard weight serially and in the second each standard weight was 
accompanied by all the comparison weights. A weight of 63 g. was found to be judged half as 


heavy as & physical weight of 100 g. The subjective weight corresponding to the physical 


weight of 100 g. was taken as the unit of subjective weight and it was termed as 1 veg. In 
terms of this unit a veg scale of subjective weight has been constructed. An empirical equation 
relating to tho physical weight in grammes and the subjective weight in vegs has also been 


deduced. 


I. INTRODUCTION 


The fractionation method has been widely used for the construction of scales and 
has been extended to different sense modalities. The veg scale for lifted weights has 
1s methods. The scales obtained by the fractionation 


been worked upon by variot 
method are those of Guilford & Dingman (1954), and Warren & Warren (1956). The 


construction of a psychological magnitude (subjective weight) by the same method 
has been treated by Harper & Stevens (1948). Earlier studies relating to the fractiona- 
tion method under different sense modalities have been described by Stevens & 
nt paper deals with an experiment using the same method 


Galanter (1957). The prese 
as that of Harper & Stevens (1948) with a slight variation in the procedure. An 


attempt has also been made to show whether this variation in procedure has any 


bearing on the results. 
II. PLAN OF INVESTIGATION 


(a) Subjects and materials 

The subjects in the present experiments were twenty-five students of the post-graduate and 
undergraduate classes in Psychology. The weights were contained in pharmacists’ pill boxes of 
equal shape and size. Five series of weights were tried. Each series comprised of a standard 


and four comparison weights (Table 1). 


Table 1. Standard and comparison weights 


Standard weight Comparison weight 


(g) (g-) 

40 24, 28, 32, 36 

80 48, 56, 64, 72 

120 72, 84, 96, 108 
160 96, 112, 128, 144 
200 120, 140, 160, 180 


(b) Experimental design 
consisted of two parts. (i) Presenting the comparison weights serially corre- 
Sponding to each standard weight, and (ii) presenting all the comparison weights with each 
Standard weight. In the former case, for example, a standard weight of 40 g. was accompanied 
by comparison weights of 24, 28, 32 and 36 g.—and the sequence continued with other series. 


The procedure 
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But in the latter case a standard weight of 40 g. was presented with all the comparison weights 
from 24 to 180 g. as listed in Table 1. When judgement with 40 g. was obtained, the next standard 


complex in that the subject had to lift the standard and then any one of the comparison weights 


till he could find the weight that felt half as heavy as the standard. This procedure apparently 
required much time and needed too many repetitions. 


The working table was sufficiently illuminated. The comparison. weights were numbered o 
Since the pill boxes were of equal shape and size, al 


sentation of the series with procedure (i) is termed as 
“serial presentation ^, while that with (ii) is called *haphazard presentation’. 


III. RESULTS AND DISCUSSION 


The medians of the twenty-five judgements made for each of the series and their 
corresponding logarithmic transformations are shown in Table 2. 


Table. 2. Medians Jor two series of twenty-five judgements each 


Weight judged half as heavy as the standard 


E = 
Serial Haphazard 
presentation presentation 
Standard (median) (median) 

weight log X (¥) log Y (2) log Z 
40 1:602 27.8 1-444 27.8 1:444 
80 1-903 557 1-746 48-3 1-683 
120 2-079 83-8 1-923 83-8 1-923 
160 2-204 111-6 2-048 96-4 1-984 
200 2-301 120-5 2-081 120-0 2-079 


eights does not produce any variation in the judgements 
It is of considerable importance. From the absence of any 


to be unnecessary and 
forth be considered, 


A scale of subjective weig 

Constructed either graphically or analytically. 

tion of such a scale by the 
In order to determine a relationshi 


7 p between physical weight and subjective 
weight, the log values of Table 2 have x i 


been plotted in Fig. 1. This curve gives the 


= 
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logarithm of the weight judged subjectively to be half as heavy, plotted against the 
logarithm of the corresponding physical weight. The weight judged half as heavy as 
a physical weight of 100 g. is found to be (from Fig. 1) 63 g. Now if we define, in the 
manner of Harper & Stevens (1948), the unit of subjective weight as the weight 
experienced when one lifts 100 g. and call it 1 veg, we may say that physical Been 
of 100 g. corresponds to subjective weight of 1 veg. Since a weight of 63 g. is found 
to be judged half as heavy as that of 100 g., we may assign 0-5 veg (subjective weight) 
to the corresponding physical weight of 63 g. We can similarly find physical weights 
corresponding to the subjective weights of 2 vegs, 4 vegs, etc. Table 3 shows certain 
physical weights in grammes and corresponding subjective weights in veg. 


Logarithm of the weight judged half (g.) 


1 2 3 
Logarithm of the weight of standard (g.) 


Fig. 1. Plot of fractionation data. 


Table 3. Physical weight and subjective weight 


Subjective 
Physical weight 
weight (g.) in vegs 
(W) log W (V) log V 
63 18 0-50 T-7 
100 2-0 1:00 0 
158-5 2:2 2-00 0:3 
251-2 244 4:00 0-6 
398-1 2-6 8-00 0:9 
631-0 2.8 16-00 1-2 
1000-0 3-0 32-00 15 


The data of Table 3 can be graphically presented to represent a veg scale of 
subjective weight. 

Now to construct a scale of subjective weight analytically, an empirical equation 
relating to the physical weight in gramme W and the number of vegs V can be 
deduced. In order to deduce such an equation, a graphical plot of log V against 
log W (Table 3) was made as shown in Fig. 2. The figure shows that the points come 


very close to a straight line. Hence the procedure is much simplified. 


The relation between V and W can now be expressed as 


log V = mlog W+C, 
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where m and C are to be determined. Now m can be easily obtained from the slope 
of the straight line of Fig. 2, as 


log V 


Fig. 2. The logarithmic plot of the veg scale of subjective weight. 


e 
log V = 1-5log W—3. 

With the help of this equation one can easily get the number of vegs V corresponding 
to any physical weight W.. d 
The above equation, which was derived in a very simple and _straightforw" 
manner, will be, it is hoped, more useful in the practical field. We have also deduc? 

an equation following Harper and Stevens’s (1948) method and this is given by 


log V = 13-5 log (1-88 +log W)— 7-96. 


IV. CONCLUSIONS 


dm psychological scale of wei 
ers from the one shown by Harper & Stevens (1948). Though we presented : 


25 the estimations of the subjects, as shown by tio 
gnificantly different. The variation in the presenta? 
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of the comparison weights, therefore, does not bring any significant variation in the 
judgements. The complex equation of Harper & Stevens has been presented in a 
more simple form. 


REFERENCES 


GUILFORD, J. P. & Drveman, H. F. (1954). A validation stud. EA 
4 d y of ratio jud, 
Amer. J. Psychol. 67, 385-410. judgements methods. 
Harrer, R. S. & Stevens, S. S. (1948). A psychological scale of weigh j 
, d ght and a f 

derivation. Amer. J. Psychol. 61, 343-51. ormula for its 
STEVENS, S. S. & GALANTER, E. H. (1957). Ratio scales and category scales for a dozen 

continua. J. Exp. Psychol. 54, 377—411. perceptual 


Warren, R. M. & WannEN, R. P. (1956). Effect of the relative volume of standard and com- 


parison object on half-heaviness judgements. Amer. J. Psychol. 69, 640-3. 


(Manuscript received 5 January 1959) 


Gen. Psych. 51, 1 


Brit. J. Psychol. (1960), 51, 1, pp. 67-73 67 
Printed in Great Britain 


DEGREE CLASS AND ATTAINMENT IN SCIENTIFIC RESEARCH 


By LIAM HUDSON 5 
The Psychological Laboratory, University of Cambridge 


The most important criterion for the award of a grant for post-graduate research in science 
appears at present to be the class obtained by the candidate in his final B.A. or B.Sc. degree. 
As a preliminary check on the validity of this criterion, the degree classes gained by four groups 
of eminent British scientists have been ascertained. These groups comprise Fellows of the 
Royal Society and Doctors of Science who have graduated from either Oxford or Cambridge 
during the period 1920-39. The degree classes obtained by members of comparable groups of 
research scientists who have not as yet been elected to Fellowship of the Royal Society or 


awarded the Doctorate of Science are used as a basis of comparison. 
The results of these comparisons indicate: (i) that neither the Cambridge F.R.S.'s nor the 


Cambridge D.Sc.’s had better degree classes than those of their respective control groups; 
(ii) that although Cambridge F.R.S.’s were roughly three times as numerous as those from 
Oxford, they were far less likely to have first class degrees and (iii) that the F.R.S.’s of both 


Universities gained considerably better degrees than the D.Sc.’s. 
Some implications of these results are discussed. 


I. INTRODUCTION 


The selection of graduates for training in scientific research is a matter of very real 
contemporary importance. Yet no systematic attempt appears to have been made, in 
this country at least, either to formulate the criteria governing the award of grants 
for post-graduate training, or to assess their validity by follow-up studies. Neverthe- 
less, it is widely known that great importance is at present attached to the class of 
degree gained by a candidate for a research award. Although this is seldom, if ever, 
the sole criterion employed, it is typically an over-riding consideration. For instance, 
it is very unusual for a candidate with a good second-class degree to be preferred to 
one with a first-class degree, or, in cases in which the second class is divided, for 
a candidate placed in the lower division to be preferred to one placed in the upper 
division. Further, it is extremely rare for a candidate who was placed in the third 
class to be awarded a research grant under any circumstances whatsoever. 

The basic problem in assessing the present selection method is, therefore, to 
ascertain whether a positive relation exists between degree class and ability in 
scientific research. 

II. METHOD 

Although it would be most desirable to undertake follow-up studies of research workers who 
have been awarded grants on the basis of contemporary selection procedures, it is possible that 
some valuable information might be obtained by means of a retrospective inquiry. That is to say, 
an attempt might be made to ascertain the degree classes of those who have subsequently 
gained eminence in scientific research. It is true that such an inquiry presents certain difficulties. 
First, there is no practicable way of assessing those individuals who might have succeeded in 
scientific research, had they in fact had the opportunity to undertake it. Secondly, there is no 
generally accepted criterion of ‘success’ in scientific work. Although it is hardly possible to 
meet the first objection, the second may be overcome, to a very considerable extent, by employing 
such criteria as election to the Royal Society or award of the degree of Doctor of Science. In 
both cases, a considerable body of research, some of it at least of outstanding quality, is an 
indispensable qualification. The existence of these two criterion groups makes a preliminary 

degree class and research ability a practical possibility. 


check on the relation between 
5-2 
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The method employed was thus a comparison of the degree classes of research scientists who 
subsequently became Fellows of the Royal Society or Doctors of Science with the degree classes 
of those who did not. 

If selection for research is predominantly in terms of degree class, and if degree class is 
positively related to research ability, we may predict that the proportion of good degrees will 
be significantly higher among Fellows of the Royal Society and Doctors of Science than among 
scientists who have not achieved either distinction. If, on the other hand, degree class bears 
no relation to research ability, no such discrepancy should be in evidence. (It is of course not 
necessary to assume that every F.R.S. and every D.Sc. has greater research ability than every 
non-F.R.S. and every non-D.Sc., but simply that the average ability among F.R.S.'s and D.Sc.’s 
is higher than the average ability among non-F.R.S.'s and non-D.Se.’s.) 

Throughout the present study, attention was restricted to the Oxford Final Honours School 
and the Cambridge Tripos, and all the information used was obtained from published records. 
The choice of criterion groups was restricted to include only those living F.R.S.'s and D.Se.’s 
who took their first degree from either Oxford or Cambridge during the period 1920-39. It was 
assumed that standards both of examination and of acceptance for post-graduate research 
remained reasonably uniform during this period, whereas some fluctuation may well have 
occurred during the wars. It was further thought that the inclusion of those who graduated 
before 1914 might well raise additional issues of no relevance to modern selection problems. 

The results from Oxford and Cambridge respectively have been treated separately throughout. 
We thus have four distinct criterion groups: 

(i) Fellows of the Royal Society who graduated at Oxford; 

(ii) Fellows of the Royal Society who graduated at Cambridge; 

(iii) Doctors of Science in the University of Oxford; 

(iv) Doctors of Science in the University of Cambridge. 

These four groups are completely independent in that no scientist belongs to more than one 


group; if a scientist happened to be both an F.R.S. and a D.Sc., he was always classified as 
an F.R.S. 


In gathering balanced samples for the first two control groups, each F.R.S. was matched as 
precisely as possible with a research scientist of the same sex, who read the same subject, who 
graduated in the same year, but who has not yet been elected to the Royal Society. A similar 
procedure was used with tho D.Se.’s. In order that the groups should be of sufficient size tO 
justify tests of statistical significance, the sampling procedure was repeated twice in the case O 
Oxford F.R.8.s and Cambridge D.Se.’s, and three times in the case of Oxford D.Se.’s. The 
Cambridge non-F.R.S. control group is therefore the same size as the group of Cambridge F.R.S.'8; 
the Cambridge non-D.Sc. control group is twice as large as the group of Cambridge D.Sc.’s; the 
Oxford non-F.R.S. control group is twice as large as the group of Oxford F.R.S.'s; and the 


Oxford non-D.Se. control group is three times as large as the group of Oxford D.Soc.'s. Apart 
from these requirements the sampling was entirely random. 


III. Rzsurrs 


The degree classes gained by the members of the four criterion groups and their 
respective control groups are shown in Tables 1-4. For the Cambridge group? 
(Tables 1 and 2), classes are given for both Parts of the Tripos if both were taken; 
for the Oxford groups (Tables 3 and 4) the class given is always that gained in the 
Final Honours School. 

The following conclusions may be drawn from these results. First, neither the 
Cambridge F.R.S.s nor the Cambridge D.Sc.'s have better degree classes than the 
members of their respective control groups. (Indeed the degree classes of the 
Cambridge D.Sc.’s appear if anything to be somewhat worse.) The s.u. of the 
difference between the proportions being 0-068 in the case of the F.R.S.'s and 0:090 
in the case of the D.Sc.’s, it is most unlikely that a significant difference in the 
proportions has been disguised by inadequate sampling. Secondly, although Oxford 
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F.R.S.’s are far less numerous than those from Cambridge (in the proportion of 
31:91), they are significantly more likely to have gained a first-class degree 
(P = 0-005). Thirdly, the degree classes gained by the F.R.S.’s of both Universities 
are significantly better than those gained by D.Sce.’s (P = 0-01). 


Table 1. Tripos Classes obtained by Fellows of the Royal Society and their 
controls who graduated from Cambridge 


Class F.R.S. Non-F.R.S. 
A - 
Part I Part II n 96 n 96 
1 1 50 55 60 66 
2or3 1 8 9 6 7 
1 2or3 10 li 8 9 
2or3 2or3 7 8 8 9 
1 = 12 13 6 7 
2or3 — 4 4 3 3 
All 91 91 


. Table 2. Tripos Classes obtained by Doctors of Science of the University 
of Cambridge and their controls 


Class D.Sc. Non-D.8c. 

Part I Part II n 96 n 96 
1 1 19 42 53 59 
2or3 l 4 9 8 9 
il 2or3 7 16 12 13 
2or3 2or3 5 11 14 16 
1 za 3 7 1 1 
2or3 — 7 16 2 2 

All 45 90 


Table 3. Classes in the Final Honours School obtained by Fellows of the 
Royal Society and their controls who graduated from Oxford 


F.R.S. Non-F.R.S. 
A 
Class n % n % 
1 30 97 36 58 
2 1 3 22 35 
3 — — 4 6 
4 = = = = 
All 31 62 


Table 4. Classes in the Final Honours School obtained by Doctors of 
Science of the University of Oxford and their controls 


D.Sc. Non-D.Se. 
x 

Class n % n % 
1 9 69 24 62 

2 1 8 13 33 

3 1 8 2 5 

4 2 15 = == 

All 13 39 
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IV. Discussion 


The first point of interest is the fact that scientists from Cambridge ae 
elected to the Royal Society (or who have been awarded the degree etre n e 
in general possess better undergraduate academic records ra B 
parable background who have so far failed to attain either distinc p mew 

Tf our result is accepted as approximately accurate, it would appear CMT... 
Tripos bears no direct relation to subsequent eminence in pile Pos Wer 
assessed by either of our two criteria. Indeed the exidence suggests e. and 
why there are relatively few Cambridge F.R.S.'s and D.Sc. s with mea E pe 
is not that graduates placed in these classes necessarily lack eom : , 
rather that they are less frequently given the opportunity to disp ay z —-— 

This interpretation could be restated in the form of the tollowine, ped RED 
(1) During the period 1920-39, a science research student at pea g N 
been placed in the second class had the same chance of eventually acd aciem. 
the Royal Society (or being awarded a D.Sc.) as a similar pua i e seareh e 
been placed in the first class. That is to say, when once accepted or re -—. 
whatever criteria, degree class is irrelevant to ultimate MAU T -— 
(2) During the same period, degree class was irrelevant to research abili yw 
the student was in fact accepted as a research student or not. " late 

It will be seen that Inference 1 is unobjectionable but only tangentially e A 
to the original problem, while Inference 2 is both directly relevant and open to 
least two kinds of justifiable criticism. (25 

These criticisms = as follows. First, the evidence does not exclude the posta 
of a positive relation between degree class and research ability in graduates place! a 
the lower division of the second or in the third class. That is to say, although degr d 
class may have no predictive value in the case of research candidates who have Li 
firsts and upper seconds, it may still have predictive value in the case of candidat ; 
who have lower seconds and thirds. It will be borne in mind that our man 
provides no check on graduates who might wish to have undertaken research, bu 
who were for any reason not accepted to do so. Secondly, it is possible in the PS 3 
under consideration, that valid criteria other than degree class were used ae Hia 
selection of research candidates with seconds and thirds, which were not used in t à 
selection of candidates with firsts. Such might include recommendations from pei, 
supervisors and heads of departments. Casual assessments of this kind tend both 5 
be highly unreliable and considerably influenced by the level of the candida 
academic achievement. Their predictive value would not appear therefore to Bon 
been very great. None the less, their influence cannot now be measured, so Inference 7; 


x à r A :der- 
even if restricted to graduates with firsts and seconds, must be viewed with conside 
able caution. 


e 
The second interesting feature of the results is the difference revealed between th 
classes obtained by 


Fellows of the Royal Society having Oxford and Cambridge 
degrees respectively. As we have seen, F.R.S.’s who graduated from Oxford are 
significantly more likely to have obtained first-class degrees. If we accept Fellowship 
of the Royal Bociety as an adequate criterion of research ability, this discrepancy 1S 
open to at le 


ast three rival explanations, not necessarily mutually incompatible. 
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(1) That the Oxford Final Honours School is, for whatever reasons, a more valid index 
of potential research ability than the Cambridge Tripos. (2) That the standards of 
the Final Honours School at Oxford are lower than those of the Cambridge Tripos. 
(3) That, for reasons unrelated to research ability, election to the Royal Society is 
more likely in the case of a Cambridge than an Oxford graduate. 

Fortunately, it is possible to check the validity of (2) and (3). For if either explana- 
tion is true (or if both are true together), we may predict that simply in terms of 
total numbers, the proportion of F.R.S.'s from Oxford to those from Cambridge 
would be smaller than the proportion of Oxford science graduates to Cambridge 
science graduates. If, on the other hand, both explanations are false, the proportions 
should be approximately the same. These proportions were accordingly calculated. 

The proportion of Oxford F.R.S.'s to Cambridge F.R.S.s is approximately 1:2-9. 
The proportion of scientists (mathematicians, natural scientists and engineers) who 
graduated from Oxford between 1920-39 as compared with those who graduated 
from Cambridge during the same period is approximately 1:2-7. However, it might 
still be argued that it is not the total number of science graduates, but rather 
the number given the opportunity for research that is the crucial consideration. 
Consequently, the sizes of the populations engaged in scientific research at Oxford 
and Cambridge during the 1920-39 period were ascertained and compared. The 
resulting proportion, roughly 1: 2-8, is almost the same. It may therefore be said that 
explanations (2) and (3) are not supported by the available evidence, and that 
explanation (1) alone remains. = i 

Although no direct evidence bearing on the predictive superiority of the Oxford 
Final Honours School is available, certain well-known differences between the Oxford 
and Cambridge systems of examination may be adduced. In the first place, candidates 
in certain of the Honours Schools at Oxford devote two years study exclusively to 
the subject in which they are examined, and in which, presumably, they will wish to 
undertake research. In Cambridge, on the other hand, Part IL of the Tripos is 
usually taken in a single year. In the second place, the Oxford Final Honours 
School normally includes a viva voce examination, which may be of decisive import- 
ance in marginal cases. In the third place, it is sometimes claimed that the Oxford 
marking system is less rigid, allowing greater scope to evidence of originality at the 
expense of precise knowledge. It is also perhaps the case that the reputation of 
a first-class degree is somewhat higher at Oxford than at Cambridge, and that 
particular care is therefore devoted to maintaining the standards of examination. 

t this finding is in apparent contradiction to the 


It is perhaps worth noting tha 
current trend in favour of rigidly structured, factual examinations, and seems to 


favour a more flexible, holistic approach. The validity of such a system obviously 
hinges on the perspicacity of the examiners, and this may well explain both its 
success in the present context and its relative failure elsewhere. 

The third outcome of this study is the difference revealed between the degree 
classes achieved by Fellows of the Royal Society and Doctors of Science respectively. 
This finding might perhaps be taken as an indication of a difference in the standards 
of research ability necessary for success at the two levels. On the other hand, the 
discrepancy could equally well be explained as reflecting a difference in the means by 
which a scientist becomes à Doctor of Science as opposed to a Fellow of the Royal 
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Society. The degree of Doctor of Science is obtained as aresult of a personal i 
on the part of the candidate, whereas Fellowship of the Royal Bodiety ia em : PRA 
quite possible that a large proportion of scientists who are D.Sc.'s bu i» » me 
applied for the D.Sc. degree precisely Y cusam Ys x cr acade 
compared with their achievement in research. d 

i oi, and the doubt they cast on the validity of the present pA b 
selection for research, serve to emphasize the need for a clear-cut ornate Satna 
the educational and the selective functions of University examinations. xs i 
and Cambridge B.A. examinations have presumably been evolved er s hr. 
petent knowledge in the subject which has been studied, including, "à EAS. 
scientific subjects, practical competence in the conduct of un cien redit = 
‘competence’ in this context may be assumed to include some evidence o hes eR 
such examinations were not evolved as tests of a student's capacity or a 
research. The assumption that one examination can serve both bar rt bec 
selective functions cannot simply be justified a priori. The present iir ipe e wie 
independent validation; and the preliminary findings of this study, for the Cambridg 
System at least, are thoroughly discouraging. 
"Tt would perhaps be ee collect more information of relevance to py ^x 
case. A detailed study could be made of the academic histories of individua r. p d 
and D.Sc.’s; and some clearer idea could be gained of methods used, during id 
period 1920-39, in selecting students for scientific research. However, this ir 
not only be a lengthy undertaking, involving large quantities of anecdotal evi e , 
but it would also be critically dependent on the co-operation of the Royal Socie bi 

In fact it is difficult to see how a proper assessment of rival selection techie 
can be reached in the absence of an extensive and inconvenient social experiment. 


f 3 x i to 
As a means of accumulating the necessary evidence, it might perhaps be possible 
institute trial periods of research 


-of the candidate could then be b 
long as neither criterion was all 
predictive value of degree cla: 
compared. 

In the meanwhile, there seem to be ad 
First, that faith in Oxford and Camb 


à : : as 
ased on his actual performance in research; wk 22 
owed to influence selection for the trial period, » 

ss and tutors’ recommendations could be directly 


Iam extremely grateful to Prof. O. 
of this inquiry, to Prof. F. G. Young ai 
criticism, to Mr Charles Gross for his 


Editors of Nature for permitting me to reproduce material which first appeared i” 
that journal. 


L. Zangwill for his detailed help at every stage 


i i nts 
, lasting six months or a year. Tutors’ assessments — 


l 
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INHELDER AND PIAGET’S THE GROWTH OF 
LOGICAL THINKING} 


II. A LOGICIAN’S VIEWPOINT} 


By CHARLES PARSONS 
Society of Fellows, Harvard University 


discussion is to examine the formal models which Piaget uses to describe 
the operational stages. At the concrete level, the subject is said to be able to classify and order 
and to combine and compare classes and relations according to certain systems. These systems 
are the eight groupings (groupements) set forth in chapters n and ut of the Traité de Logique 
(1949), referred to below as TL. In The Growth of Logical Thinking (GLT), the authors are not 
concerned to show the operation of these groupings in detail. I should say that the only sense in 

ription of concrete logic is that a number of further 


which it is shown that they are a complete desc i numb 
operations and principles are shown to appear only at the formal level, and it is said that they 


are best characterized by reference to the ‘integrated structure’ (structure d'ensemble) of pro- 
positional logic. The result is to leave open à certain question. The groupings of relations in 
particular cover only those which satisfy certain special conditions (equivalence relations or 
ordering relations) and others directly logically related to them. Such relations derive interest 
from the fact that they lead most readily to somewhat ramified structures and from their im- 
portance in applications. But relations which do not fit into these structures occur constantly in 
ordinary life and in science, and they are susceptible of some logical operations such as composi- 
tion, conversion, and negation.(1) [Notes appear at the end of this review.] Is Piaget simply 
picking out the types of relations which yield the richest algebraic structures, or which play the 
most important role in the cognitive acquisitions of the stage, or does he claim a deeper complete- 
ness for the system of eight groupings? In the latter case, the claim is obscure and doubtful. 
From the age of 11 onward, subjects are said to develop formal operations. According to 
Piaget, what this means is that the subjects use the logical forms of the propositional calculus 
and understand (in concrete cases) the logical relations formalized in the propositional calculus. 
They operate with propositions and therefore can see what actually occurs as one of a number of 
possibilities and deduce and verify the consequences of hypotheses. They develop a number 
of ‘operational schemata’ by means of structures involved in the system of propositional 
operations. Examples are proportions, mechanical equilibrium, combinatorial operations 
(pp. 307-29). [AI references are to The Growth of Logical Thinking unless otherwise stated.] 
Although Piaget uses the standard notation of the propositional calculus, it turns out that he 
ion of the notation, and his use of it obscures some features 


vacillates somewhat in his interpretati 


of inferences undoubtedly made by the subjects which logicians call logical. This vitiates the 


claim that propositional logie provides the essential structure of the final stage of logical develop- 
ment. For the same reason it is uncertain that Piaget's model completely describes the difference 
between his stages IL and III. Later, Ishallraise questions concerning the relation of propositional 
logic and the operational schemata. The argument will require a somewhat technical discussion of 
E tinal logie is often called ‘truth-functional’ because there uo Tuin by which, given 
an assignment of truth values (true? or false") to the sentence letters {i D^q. Ste» of a given 
formula, à unique truth-value is assigned to à given formula; e.g. ‘p v q is true if'p is true and 
‘g’ false, and false if ‘p’ and ‘q’ are both false. This is in accord with the interpretation of the 


letters as representing propositions which are true or false, and of the formulae as representing 


The purpose of this 


+ Inhelder, B. & Piaget, J. The Growth of Logical Thinking from Childhood to Adolescence. London: 
Epa 1 1935 2, 
l. 1958. Pp. xxvit+356. 32s. i } 
Se ee cas is the second of twin reviews of the Inhelder and Piaget book. The first review, 


A Psychologist/s viewpoi nt’ by Jerome 8. Bruner, appeared in the last issue of this Journal. 
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propositions whose truth or falsity depends on that of the propositions represented by the com 
nt letters. E. : 
E c5 seems at first glance to use this interpretation of the logic. In the Traité de aon v. 
says: 'Interpropositional operations leave unchanged the propositions p, q, sas e S off 
envisage only their truth and falsity and to compose them among themselves as e ee m 
new system.’ (p. 219). However, he does not mean by this quite what is meant by mos pom 
and since he does not acknowledge tho difference, his usage is confusing to a logician: diy 
usually uses the letters, in effect, to represent propositional functions, eg. what i copre 
sentences containing free variables, such as ‘x is a U.S. Senator’, whieh nud epp 
when values of the argument variables are specified, e.g. by replacing ‘x’ by J. W - en eem 
What corresponds for propositional functions to the truth value of a proposition is 2 ii AR 
sion, the class of values of the argument variable for which the resulting proposition ^ oie 
extension of the propositional calculus, called the predicate caleulus, the functiona ca eyes 
or quantification theory, contains formulae which have truth-values when extensions are poe aa 
to predicate letters; e.g. ‘ (Hx) (Fx.Gzx)’ is true if the extension assigned to Ej and that as: E 
to ‘G’ have elements in common, otherwise false. (It can be read ‘Something is both A an 
Piaget explains the meaning of the truth-functional connectives by means of a special RAE 
pretation in which the letters ‘p’, ‘q’ represent propositional functions. We call this the i e 
interpretation, because although he suggests it is not the only one, it is the only one he exp E 
at any length in TL (pp. 229 ff.). Given two letters ‘p’ and ‘q’, all the formulae contano g 
other letters fall into sixteen ‘equivalence classes’; i.e. two formulae belonging to the uel 
if and only if they have the same truth-value for each assignment of truth-values to p € 
‘q’; we can say they express the same truth-function. Each class except the class of inconsis a 
formulae (false for every assignment) contains exactly one formula in complete Lar ich 
normal form (c.d.n.f.), i.e. such that it is an alternation of distinct conjunctions each om ne 
contains each letter, with or without a negation sign. It is thus an alternation of ‘ py’, pq. vd * 
iz 
os let P and Q be the extensions of the propositional functions which ‘p’ and ‘q’ are haat 
to represent. Suppose our variables rango over vertebrates, If ‘p’ represents ‘x is a wort 
with lungs’ and ‘g’ represents *z is a vertebrate with gills’, then P = the class of vertebrates ue 
lungs and Q = the class of vertebrate with gills. These two classes partition the range of values y 
the variables into four subclasses PQ, PQ, PQ, PQ, in an obvious correspondence with ‘P4 » 


ra f 
‘PT’: Pq’, ‘pq’, i.e. PQ = the class of vertebrates with both lungs and gills, PQ = the vu a 
vertebrates with lungs and no gills, etc. Then on the official interpretation, a formula S(p, d 
true if and only if 


f 
(a) If p*g*, where p* = ‘p’ or p* = ‘P’, and q* = ‘q? or q* = *g', occurs as an alternand 0 
the c.d.n.f. of S(p, q), then the corresponding class P*Q* is non-empty. 


TTE ge 
(b) If p*g* does not so occur, then P*Q* is empty. For example, the formula ‘p v q^, who 


c.d.n.f. is (1) 
Tq v pq v pq 
is true if and only if PQ, PQ, PQ are non-empty, and PQ is empty, i.e. if and only if 
(12) (we P.e € Q). (Ea) (se P.Q). (Ha) (sé Pæ cQ). (a) (sé P.se O 
which is equivalent to 
(2) (& € P. v. x € Q). (Ex) (x e P.x € Q). (Tx) (x € P.x € Q). (Ia) (c£ P.veQ). p 


ills. 
Thus ‘pvq’ is interpreted as the true statement: ‘There are vertebrates with lungs and gi 
there are vertebrates with lungs and no gills, there are vertebrates with gills and no et E 
but there are no vertebrates with neither gills nor lungs, i.e. all vertebrates have either gil od 
lungs. If ‘Px? represents ‘a e P’ and ‘Qg’ represents ‘x € Q’, Piaget establishes a corresponde 


3 x Ja, 
between a consistent truth-functional formula such as ‘pvq’ and a quantificational formu 
viz. 


4 
(Ge) (Pe. Qz). (Hx) (Px. — Qa). (Ex) (— Pz.Qx). — (Ha) (— Px. — Qa), » 


which we shall call the Piaget formula 
which of the classes PQ, PQ, PQ, 
functional formula. 


"— to 
associated with ‘pvq’. Moreover, every possibility an 
and PQ is non-empty can be expressed in this way by a trv 
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This interpretation is clearly what Piaget has in mind on p. 76 of GLT, where he speaks of the 
verification of the formula 
pav vpg x vpr v pga. (5) 
He means that the subject has found that all these combinations occur, and that only these 
combinations occur. More exactly, let ‘Px’, Qx’, ‘Xx’ represent the propositional functions 
represented by ‘p’, ‘q’, ‘x? respectively. Then (5) means the same as 


(x) (Px.Qu.Xa.v.Px.—Qx.Xx.v.—Px.Qu. —Xzx.v.—Px.—Qx.—Xz). 
(Gx) (Px. Qu. Xa). (Ha) (Px. — Qx. Xx). (Tx) (—Px.Qx. — Xx). (Ax) (—Px. Qv. — Xa) 
(6) 
The interpretation is always followed in the case of tautological formulae (TL, pp. 229-30; GLT, 
Pp. 76, 293-4). 

Concerning this interpretati 
interpretation in tho sense in 
(tautologies) of truth-functional 
‘complete affirmation’) is true on 
sponds to the schema 

(Sa) (Par. Qe). (Ax) (Px- — Qx). (Ax) (—Px. Qx). (Hx) (—Px. —Qz), (7) 


which is not a valid formula of quantification theory. Thus on p. 76 Piaget speaks of the subjects’ 
verifying the tautology g*«, which shows that weight has no effect, which is not logically neces- 
sary. Similarly certain relations of implication and negation no longer hold. At most one of the 
c.d.n.f.’s is true for a given choice of P and Q, for if a conjunct p*q* occurs in a c.d.n.f. S but not 
in a c.d.n.f. 7, then by (a) i£ S is true, P*Q* is non-empty, but by (b) if T' is true, P*Q* is empty. 
Then if a formula S implies a formula S’ without being equivalent to S’, e.g. if S = ‘pg’ and 
S' = ‘p vq’, on Piaget’s interpretation whenever S is true, S' will be false. Given a formula S, 
the Piaget formula obtained from the negation of S is never the negation of the Piaget formula 
obtained from S or equivalent to it. 
The application of substitution yields ano 
Piaget formula is 
(Ex) (Px. Qx). (Hx) (—P2.—Qzx). — (Ax) (Px. — Qx). — (Ax ) (—Px.Qz). (8) 


on, certain things must be said. In the first place, it is not an 
which that work is ordinarily used in logic, since the theorems 
l logic are not always true under it. Tautology (called by Piaget 
ly in the case where all four classes are non-empty; it corre- 


malies. If ‘pg vpq’ is considered as a c.d.n.f., its 


But if ‘Pæ. Qw’ is substituted for ‘Px’ and * — Qx’ for ‘Qr’ in (4), the first conjunct is replaced 
by (Ha) (Pz.Qx. — Px. —Qx)’, which is inconsistent, so that the whole formula is inconsistent 
and therefore not equivalent to (8). One would also get an inconsistency if one substituted for 
‘Pæ’ and ‘Qu’ the Piaget formulae of ‘pq’ and ‘pq’ instead of * Pz.Qx' and ‘—Px.—Qx’. Thus 
if a truth-functional formula S” is obtained by substitution from a formula S, then the Piaget 
formula of S’ is not necessarily equivalent to the formula obtained by the corresponding sub- 
stitution from the Piaget formula of S, according to two natural meanings of the ‘corresponding 
substitution’. 
This fact shows that Piaget cannot have this interpretation in mind in all his use of truth- 
functional formulae. For the meaning of conjunction and alternation in c.d.n.f.'s like (1) and. 
‘pq vpq’ cannot be the same as the official one. The first conjunct of (3) and (6) suggests taking 
these operations truth-functionally, as does Piaget's: appeal to well-known truth-functional 
equivalences. When he speaks of conjunctions or ‘associations’ as true, he means true sometimes. 
“If tho conjunctions (pq), (p.q), and (p.@ are true while (p.q) is false, then there is implication’ 
(TL, p. 233) means ‘If (Ga) (ce P. Q), (Ax) (weP.weQ), (Ax) (we P.wxe Q), while 
— (Ga) (x € P. ¢Q), then there is implication’. (If the statement were meant truth-functionally, 
it would be absurd.). When he says, ‘Operation plq] is equivalent to PYVPY and its negation 
Piq] to pq v pd. Thus, both operations amount to affirming (or denying) that p is true when q is 
true or false’ (GLT, p. 301), he seems in view of the explanation on p. 302 to mean that *p[g]" 
means ' (Iz) (we P. e Q). (Ax) (reP.céQ).O . u 
Ho seems not to distinguish clearly pee idi arie After indi the esi 
inte : c icati . 233), he says tha q corresponds to class inclusion 
oar d hp d D. ; ficial interna "i requires also the non- 


« Q, i.e. to the emptiness of PQ, but on the o 
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emptiness of PQ, PQ, PQ. (If ‘ <’ is interpreted to signify proper inclusion, then it follows from 
P < Q that PQ is non-empty.) The interpretation as inclusion occurs on p. 17 of GLT, where he 
says that the subject understands and establishes the ‘implication p> gq’, where ‘ p’ can be taken 
to represent ‘x is the angle of incidence of a trial y’ and ‘q’ to represent 'z is the angle of reflexion 
of a trial y'. (The subjects are to fire a ball so as to bounce off a wall and hit a certain object.) 
Then what Piaget means is that the propositional function represented by ‘p> q’ is always true, 
what might be symbolized as ‘(«) (y) (Pxy 2 Qay)’. At the beginning of the general explanation 
(GLT, p. 217), he apparently has the official interpretation in mind, but on pp. 299-300 he says 
‘pD q’ is compatible with *q2 p' (also pp. 299-300, p- 17; TL, p. 234), which is not true under 
the official interpretation; on pp. 17-18 he speaks of the subjects’ verifying both these implica- 
tions and of their conjunction as amounting to the equivalence of p and q. Y 
One must protest against so much ambiguity and obscurity in the use of logical symbolism. 
As Piaget points out, the symbolism was invented for precision (TL, p. 17). It is not sufficient 
to say that the intention was to present symbolic logic ‘intuitively’ (TL, p- v); the first require- 
ment of an intuitive presentation is that it should be clear. ir 
It is puzzling that Piaget does not use quantification theory, since by means of it the ambigui- 
ties can be easily disentangled. (4) It must be understood that these considerations are not just 
of exposition but of logical and, as we shall see, psychological substance. Piaget’s methods 
would make hash out of any attempt to give a formal criterion of logical implication, equiva- 
lance, or validity (cf. note (4)). Moreover, what of his claim that there are sixteen ‘ binary opera- 
tions'? If he means that there are sixteen distinct truth-functions of two arguments, this is O 
course demonstrably true. If he means that there are only sixteen distinct logical functions of 
two propositional functions of one variable, this is demonstrably false, even if we assume that 
what is meant by ‘logical functions’ involves expressibility in the notation of truth-functions and 
quantification. In order to take in more than the sixteen Piaget formulae, he uses the notation 
ambiguously. It seems to me that there is no ground for supposing that a formula used in tw? 
such different interpretations expressed the same ‘logical operation’ in each case. Whatever such 
identity may mean, it certainly precludes that the formula should be true in one case and false 17 


al operation. l 
make psychological sense in a study of intellectué 


à s tion for speaking of ‘thi tion’ in cases 9 
logical non-equivalence would be if the subj p g o e same opera: 


if it were irrevelant. No evidence is presented to show that this is true of Miss Inhelder’s adoles- 


ubjects are capable of inferences which are nO 
of transformations of Piaget formulae, e.g. from 
- 299). In order to verify experimentally statements 
ust appeal to more than their logical relations to 
urse Piaget does not deny this, but his conclusion 5 


is equivalent to a formula constructed by truth-functional connecti e 

i SHORE ua ctives from the four formula 
C) (Pa: Qe) (Ma) (P. — Qa)", (a) (EPa QE and (a) ( Pe. Qo c) on eal 
ve normal form. Then each formula, unless it is i? 


; each of which is a con; i ini pus 
Junction containing exactly 
occurrence of each of the above four formulae, negated or not. That is, each such formula is an 


alternation of Piaget formulae. (It follows that there are 2*' equivalence classes of formula? 


containing just ‘P’ and ‘Q’.) This can be eneralized i icate 
letters, provided they are one-place. to formulae with three or more predin 


| 
| 
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formula, we call the statement a Piaget statement. It follows from the last paragraph that in so 
far as the solution to a problem can be given in terms of a quantificational statement with two 
predicates, the best possible solution is in the form of a Piaget statement. For if it is known which 
of the sixteen Piaget statements holds, the truth of any quantificational statement in the two 
predicates can be mechanically determined, simply by computing the above-mentioned normal 
form which is an alternation of Piaget statements, and observing whether the verified Piaget 
statement is among the alternands. If it is, then clearly the statement in question is true. Other- 
one of the sixteen Piaget statements is true, all the alternands of the state- 
and so is the statement itself. 

formulae a central role in analyzing experiments such as Miss 
Inhelder's, where the factors can be sorted out and general laws arrived at by intelligent experi- 

mentation. The solution could be given in the form of a Piaget statement which would express the 
fact that the strongest possible law had been verified, and the other possibilities refuted. (‘Complete 

affirmation’ would express the fact that all possible laws had been refuted.) As we have shown, 

however, Piaget’s analysis could not be put entirely in terms of Piaget formulae, and in fact 

the official interpretation is not so conspicuous in GLT as in TL. 

The fact that the problems involve laws raises another question. It is an old philosophic 
problem to justify the assertion of general laws on the basis of observation of particular cases. 
It would certainly be too much to expect the authors to have the solution to this problem, but 
the effect of the notation is to slur over the fact that the subjects do verify laws, or rather to ob- 
scure tho distinction between laws and particular cases, expressed in quantificational notation 
by the difference of * (zx) Fa’ and ‘Fa’.(6) This is one of the reasons by Piaget’s use of notation is 
ambiguous. It appears that the stage III subjects are clearer about what is involved in verifying 
a law than are tho less advanced ones, but subjects are said to distinguish ‘all’ and ‘some’ at 
stage ILA (p. 30). Although some kind of‘ generalizing tendency’ must be implicit in the child’s 
behaviour from the beginning, it seems that subjects of stage I have no idea how to justify or 
refute a law, and subjects of stage II only in special cases. That stage IIT subjects seem to look 

that they have a more explicit idea of universal quantification. 


more consciously for a law suggests h : 
In the analysis of a number of problems, Piaget appeals to four transformations I, N, R, © on 
truth-functions (or formulae). I is simply the identity; N is negation. Given a formula S, the 


reciprocal R(S) is the formula obtained from S by negating every letter. The correlative C is 
the negation of the reciprocal. If Sand T are logically equivalent, then I(S), N(S), R(S) C(S) are 
equivalent to I(T), N(T), R(T), O(T) respectively, so that I, N, R, C can be construed as trans- 
formations on truth-functions. The four transformations form a group; i.e. combining two of them 
yields a third, and each has an inverse (namely itself). The group has the multiplication table 


poN-2mBoQl, 
IR = RI = R; IN = NI = N; IC = CI = C, 


wise, since at most 
ment in question are false, 
This fact gives the Piaget 


NR = RN =O, 
COR =RC=N, 
CN = NO =R. 


well-known group called the four group. 
has a number of realizations of the following type. Consider a 
d q; such that p; produced the same effect as q,, and factors 
respectively. Then let 


This group is isomorphic to a 
Empirically, the four group 

system in which there are factors p; an 

Pi”, q;* which produce opposite effects to Pis di 

A(p) = pits AG) = 18s At) = Pi A(q;*) = 95 

B(p) = qi B(gy) = »i* B(pj*) = 45 B(q*) = Pi- 

. The group consists of I, A, B, AB. 


ws by holding a disc between a point-source of light 
tion of increasing the distance of the disc from the 


Source by a factor of n; let qn be the operation of replacing a dise of diameter d by one of dia- 
meter d/n. p% is dividing the distance by n; q% is replacing a dise of diameter d by one of diameter 
nd. Then inversion and reciprocity are as in the last paragraph. Pn 18 compensated either by 


: ; p 
Teversing it (p,*) or by increasing the 


A can be called ‘inversion’, B ‘reciprocity’ 
A clear example is the projection of shado 
and a screen (chap. 13). Let p, be the opera: 


diameter of the disc by the same factor (gh). 
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The same structure is found in problems of mechanical equilibrium. Adding a weight to one 
arm of a balance is compensated either by removing the weight or by placing an equal weight 
on the other arm, at the same distance from the centre. If the distance of a weight from the 
centre is increased by a factor of n, this is compensated by dividing the weight by n, as well as 
by annulling the increase. 

Any system which follows a proportionality law will exhibit this structure. In the case of the 
shadows, the size of the shadow depends on the ratio d/D, where d is the diameter of the disc. 
The above-described compositions follow immediately. ; 

The structure of the balance problem is more complicated. The position of the arms is a func- 
tion of the two products W,D,, W,D, of weight on each arm with its distance from the fulcrum. 
A given transformation p, (say, an increase in W, by a factor of n) can be compensated in four 
ways (* -> ° can be read ‘changed to’.): 


pt: W, > Wn, pi: Wa >We, 
q*: D, > Din, qa: D, > nD;. 


lt seems that the four group is too simple to describe this fully, but it describes the situation 
where two of the variables are fixed. The advanced subjects seem to assume at the outset that Y 
W, and D, are fixed, then an increase in W, compensates a decrease in D,.(7) 

Conversely, the existence of a double compensation is a strong clue to the existence of & pro- 
portion. If an increase in one measurable factor is compensated by an increase in another, es 
that the equilibrium condition is the preservation of a ratio (direct proportion) is a natura 
hypothesis; if an increase in one measurable factor is compensated by a decrease in another, 
then it is plausible that the equilibrium condition is the preservation of their product (inverse 
proportion). (The hypotheses of difference and sum, respectively, are also natural, and it is not 
so clear how the subjects eliminate it, or why it does not occur to them.) m 

Thus there are connexions between compensation, the four group, proportionality, and equili- 
brium which are simple and intrinsic to the structure of the Systems themselves. Piaget under- 
takes to relate these to the realization of the four group by the transformations I, N, R, C 0? 
truth-functions. His thesis appears to be that the subjects’ acquisition of propositional logic 
enables them to solve the problems by way of a correspondence between the logical group INRC 
and the isomorphic group connected with the physical system. This connexion is not very clear 
and seems rather tenuous. I shall consider in detail the cause of the balance. 

"The subjects understand the following relations of inversion and reciprocity (the INRO 
group but with p.q chosen as the identical operation J): 


I (p. q) = to increase simultaneously the weight and the distance on one of the arms; 

N(p vq) = (p-q)v (P -4)v (D.4) = to reduce the distance while increasing the weight or diminish 
the weight while increasing the distance or diminish both; 

R(p’.q’) compensates I by increasin: 


C(p'va^) = (p'-d')v (p.a) v Eg) = 


B 


cancels R in the same way that N cancels I. 


But, since R(p’.q’) is equivalent to compensating action I(p.q) with a reaction (symmetry) 9? 
the other arm of the balance, we find that it can be written p.q; and since (Dvd) is also equivale? 
to compensating tho action N by Symmetry, 


we can write it 2 ition 
can be formulated as follows: 1 (pvq). Therefore pepe’ 
Iip .q), 
N(pvq) 
RG .q), (8a) 


C(pvqy (p. 178)(8) 


However, ‘ p.q’ and ‘p'.q” (taking ‘ — ° to be meant in the way it is elsewhere in the discussio” 
of equilibrium, as we mean ‘*’) (9) are closer to being in the negation-reciprocal relation in the 
above-explained empirical sense than are ‘Pvg’ and ‘pq’, since Pq annuls pq, while p'g' compe?” 
sates pg without annulling it. pvg only partly annuls pq if only one of P or q is performed- 


g both weight and distance on the other arm of tho balance: 
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Moreover, there is no evidence that pvg or p’vq’ i 
^ A pvq or p'vd' play any role in the actual re: i 
subjects. The group which is more meaningful would be sessniag fu MS 
I(pq) = pa. 
N(pq) = pa. 
R(pq) = p'q'. 
C(pq) = PY. 
but here the truth-functional relations of negation, reciprocity, and correlativity no longer hold. 
The proportions (10) and (11) (p. 179) which Piaget connects with the subject’s attack on the 
problem, appear to be derived from the proportions (9), the first of which is obtained from (8a). 
But (10) and (11) are not derived from the first of (9) at all and not from Ix/Rx = Cx/Na where 
“RR and ‘C? have their truth-functional sense, but only on the assumption g = Rp or g = Cp. 
Thes rofoise truth-functionally, but the latter makes empirical sense because g compensates p. 
Thepätion of (12) to (11) is the same as that of (10) to (9) and the same consideration applies. 
It/is only by analogy that these proportions are related to the truth-functional group. We 
»Juld not take them literally in that sense, for otherwise we should have logical truths(10) used 
to schematize empirical faets. 
The analogy would be close enough to be very illuminating if * — ' and ‘R’ as used in analyzing 
ly in their logieal behaviour to the same notations in logic. 


the problem corresponded more close| 
We start with the fact that a transformation p is compensated by two different transformations 
p* and q*. Hence we call p* ‘p’ and g*'Rp'. But already with conjunction, the parallel breaks 


down, for p*q* annuls p4, while p*vq* (the candidate for * —(pq)’) does not. 


In faet, Piaget seems to make a large assumption in apparently supposing that a subject who 
can use the system of binary truth-funetions can, in some sense, use the truth-functional realiza- 
tion of the four group. Reciprocity and correlativity are rather sophisticated relations of truth- 
functions, and it is hard to think of any behaviour which would show command of them which 
did not also show the subject’s possession of an explicit concept of truth-function, i.e. that the 
subject knows some formal logic. I shall simply assert what I claim to have shown for the case of 


the balance, that the occurrence of the truth-functional form of the group in the subjects’ 


thinking is nowhere convincingly shown. . , 
We are thus left without a satisfactory explanation of the subjects’ acquisition of proportions. 


If the question is simply why they are not understood earlier, then the answer may be simply 
that the relation of proportionality is too abstract to be discovered by enumeration of corre- 
spondences and therefore requires à hypothetico-deductive approach. But there remains the 
question why they come to this hypothesis so readily. It certainly seems to be by way of the 
group of compensation relations. Piaget seems to find the mere isomorphism of the group to 
the logical JNRC group extremely suggestive. 

This brings us to a somewhat obscure aspect of Piaget’s thought. In some sense, what is 
crucial about the operations at the conerete and formal level is their algebraic structure, of 
groupings in the case of concrete operations, and of Boolean algebra, with the superimposed 
four group, in the case of formal operations. Thus in a later work Piaget writes: ‘One can describe 
these new operations in using different more or less adequate formal languages (according as the 
isomorphisms obtained are more or less complete). One can consider them as a completion of the 
logic of classes.. . - One can express them in the language of the first-order functional calculus. . . 
or simply in that of the propositional calculus. For simplification, we shall adopt the latter 
notation by convention. What is important from the psychological point of view is anyway not 
the language chosen (for the logic of the real subject is isomorphie to an algebra as calculus 
more than to a formalized language) but the fact of the appearance of new structures, the lattice 
and the group of four transformations, which widely exceed the elementary groupings of the 
preceding level". (Logique et équilibre, Paris, 1956, p. 97. Tt seems from this that Piaget may no 
longer hold the views of TL discussed in note 4.) Here Piaget seems to be saying that the main 
point is that these algebraic structures represent an expansion of the basic cognitive capacities 
of the subjects. This I have not disputed. But questions still arise. One can associate with the 

ional calculus a much more complicated alegbra than general Boolean algebra. 

(P. R. Halmos, ‘The basic concepts of algebraic logic’, Am. Math. Monthly, 1956, 63, 363-87.) 

Why is this richer structure not included in the ‘algebra as calculus’ to which ‘the logic of the 
Gen. Psych. 51, 1 
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real subject is isomorphic’? In the case of the occurrences in the problems of the four group 
simply the fact that it is the four group is crucial, then the connexion with propositional E 1 
which we claim Piaget has not made would in any case be superfluous. If we rest with. che a 
that the four group is part of the structure of the system, then is the isomorphism of one’s Be 
to an ‘algebra’ more than simply an ability to solve problems where that algebra is involve a 
an essential way? This might open the way to ridiculous extensions of the scope of logic: d 
Miss Inhelder's adolescents, it would include the rational numbers and some extensions of ke 
for a professional abstract mathematician, it would include an enormous and indetermina 
variety of algebras. 

Ths Fobier of characterising a stage of development by formal logic meets a vel ae 
philosophical problem, that of determining the place of formal logic in the structure of know. E. 
Actual inference can involve logic, relations of meaning, empirical fact, and mathon a ae 
do not know very clearly what is the principle of the separation of these four aspects. It is Ww. 
with respect to problems of a clear-cut and simple structure that the formal element ca 
easily isolated. . J lem» 

To characterize a stage by algebra is at another remove of abstraction and raises more Prion 
For example, what would we say of subjects who solve problems involving more comp; Pu 
groups than the four group, even of the same general nature? Indeed, as we suggested, we um 
describe the balance as involving such a group by virtue of the fact that each transfor E 
has four compensating ones instead of two. The solution to the problem perhaps requires op the 
tions only in subgroups of this group which are isomorphic to the four group. But this is, on ia 
face of it, a lucky accident. I do not claim that this use of algebra is wrongheaded in prina ag 
but I do not know exactly what the criteria of adequacy are or how far the fact that the alge 
is associated with a system of logic is to be pressed. for- 

In general, it seems that Piaget’s theory leaves us unclear as to what to expect of the eee d 
mance of subjects on problems quite different from those discussed, or of subjects quite dio 
from Geneva school-children. If it is claimed that the analysis by propositional logic *goes the 
deeply into the heart of intelligence (dans Vintimité des méchanismes intellectuels) than ar! ol 
metical or statistical calculations. . -reaches the structures themselves—i.e. the operation , 
i s results or its more or less general conditions’ (p. 2 in 
general light is shed on the operation of these structure 
erimentation. The observations on this subject in the 
ot serve to explain details. 


Notes 


(2) It seems that the statement 
For example, if piq] and q[p] are both 
that is to say pvq. If piq] and g[p] are tr 
is to say qD p. If plg] and q[p] are both 
and if pig] and g[p] are both and alone t; 
makes sense only if we take the interpretatio: 
the official interpretation for 'pvq', * 
Piaget intended in GLT the official inte 
to be meant in the explanations in T i i woul 
of little interest in the experiments of GLT, where ‘ p’ and ‘q’ Oe E can n' 
be present, now absent according to what the experimenter does, so that P, Q, P, Q are invariably 
non-empty. The interpretation of GLT however, does have an application i dio independen? 
of factors. 
(3) Piaget’s writings lack the im 
‘>’, which following Quine (Methods of Logic, 


true at once and alone true, one has pav pav Pi 


ue at once and alone true, one has pqv pgv Pd: p 


and alone true, zu 


d 
n above sketched for * p|g]*, ‘alp)’, nta], ato]: 8? 
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implications are appealed to in TL, but in spite of the presence of a chapter on the foundations 
of deduction, implication in this sense is never discussed. 

(4) In fact, Piaget apparently thinks that this notation is superfluous. In discussing the theory 
of the syllogism he says: ‘What the universal affirmative [Every X is Y] expresses is simply 
that the attribute Y is of extension equal to or superior to that of the subject and that the latter 
is taken in its whole extension. There exists a relation of the same type when one posits as true 
the implication (p> q). In fact, whatever may be the nature of the propositions p and q (that 
is to say that p and q belong to the categories A, E, I, or O), the implication (p> q) excludes the 
possibility (p q)» therefore ‘‘every time" that, in a relation (p q), p is true, q is true. To the pro- 
position p corresponds thus a class of arguments taken in its whole extension; otherwise one 
would not exclude (p.g)’ (TL, pp- 363-4). What is suggested here and at the end of the paragraph 
is the interpretation of “p> q "as ‘(x) (Px2 Qz)', although in between he gives an example where 
p and q are closed propositions, and ‘p>q’ is taken to mean: * Every choice of extensions of the 
predicates such that p is true makes q true." 

In the discussion of the universal negative, ‘p|q’ is read * (x) (Pz | Qa)’, but to show that pro- 
positional logie encompasses existential quantification, a quite different argument is used: 
‘In fact (pv q) expresses by definition the possible combinations (p. q)v (p Ov (p.a), which include 
(p q) and (p.q). therefore precisely the propositions corresponding to the classes PQ and PQ. 
To take an example... if p = «a is an object” and q = “x is beautiful", the trilemma (pv q) 
signifies that either some objects are beautiful, or some objects are not beautiful, or some beauti- 
ful realities are not objects. In fact, if one did not invoke the quantification ‘some’, the two 
propositions p and q would not give place to a non-exclusive disjunction (pvq), but to a dilemma 
or exclusive disjunction (pwq), that is to say p = d org — p. The trilemma presupposes there- 
fore, in so far as itis a trilemma (pvq), the quantification "some", or whatcomes to the same thing, 
“sometimes true”, (TL, p. 365). It is difficult to make sense of this passage; among other things 

till of *pvq'. If we regard this as a slip and assume Piaget 


it contains another interpretation 8 D i u i 
really intends the official interpretation (since certainly his conclusions cannot be supported 


by arbitarily spinning forth interpretations of the connectives), i.e. with ‘Pæ’ for ‘x is an object’ 
and ‘Qox’ for ‘w is beautiful’: 


(a) (Px. Qu. v. Px. —Qau.v- — Px. Qu). (Ha) (Pax. Qu) (Ha) (Px. — Qx). (Hx) (—Px.Qz) 


then the point seems to be that the trilemma requires that both 
‘(Ha) (Pc. Qx)’ and ‘(aa) (Px. — Qx)’ 


be true (while *pwq' excludes the former), but the former excludes the universal negative (No 
objects are beautiful), while the latter excludes the universal affirmative (All objects are beauti- 
ful). Moreover, only if both these formulae are true can *(z) (Pa vQx)' be true while 


*(x) (Px w Qx)’ be false. 

What is shown in these arguments, 
logicians define it, suffices to express qu 
ld be constructed in which w! 


then, is not that the notation of propositional logic, as 
antification, or that a formal system using only truth- 
functional notation cou hat are ordinarily taken as quantificational, 
non-truth-functional inferences (e.g. syllogisms) could be formalized. What is shown is that on a 
certain special reading of certain truth functional formulae, they imply categorical statements 
of the theory of the syllogism. Thus Piaget's thesis that propositional logic involves quantifica- 
tion means no more than that quantification has been read into formulae which do not involve 
ibed ambiguities in the use of the symbols. 


i ici i lting above-deser! 
ON od Qu ted by truth-functional formulae. Apparently a formula 


On pp. 368-9, syllogisms are represent 


such as p5*pn Ls à) 


i 
i «P raa (x) (Qx Rz). (a) (Pz.Qv). > (Ga) (Pac Rx). 
f representing the inference is shown by the fact that if the 


a means 0 y 
o rra the resulting formula would not be valid, e.g. 


differently, 

(Ga) (Px> Qx). (x) (Px.Rx). > (x) (Paz. Qx)). 

-functional formulae given are not valid. (These correspond to 

f putting categorical statements into the 
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notation of modern logic, require an additional premiss of the form ‘ (Ha)Pa’. One must suppose 
that this translation does not accurately represent the traditional theory. Cf. J. Lukasiewicz, 
Aristotle's Syllogistic (2nd ed., Oxford, 1957) and P. F. Strawson, Introduction to Logical T'heory 
(London, 1952), chap. 6. p P ration 

There is no argument in TL to show that the logical distinctions which make quantificati a 
necessary do not exist, but only a refusal to incorporate them into his notation. Moreover, ther 
is no hint as to how the questionable procedure of dealing with the syllogism is to be generalize 
to the quantification theory of many-place predicates (‘x < y’, ‘x prefers y to z’, ete.). ied 

(5) Quine, op. cit., $19. To get our result, Quine's reduction procedure must be modi a 
slightly. Non-uniform schemata (containing variables other than ‘a’) must be reduced to sd 
ones by the procedure of $32. If a schema reduces to ‘ L’ at step 3, it should be replaced 7 
‘(Hx) (Px.Qz). — (Ax) (Px.Qzx)’. After step 4, components of the form ‘HF’ should be replace 
by ‘U(FG) v S(FG), and similarly for ‘AF’, A, ‘ae’. . ae 

(6) There is a further distinction between generalizations (universal quantifications) an: 25 
more restricted class said to be lawlike, which some contemporary philosophers are trying P 
clarify. A lawlike generalization carries some kind of natural necessity and allows the inferenc! 
to a contrary-to-fact conditional. See Nelson Goodman, Fact, Fiction and Forecast (Londan 
1955). Since Piaget regards expression by a contrary-to-fact conditional as a linguistic mark 0 
a ‘true implication’ (p. 279), he seems to intend true implications to be lawlike. 

(7) Piaget says (p. 180) that they ‘usual 
W, and a decrease in D, compensate the 
increase in D,. (His reading, ‘Increasi: 
arms is the same as reducing thi 
on the equivalence in effects o 
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be thought of as transformations on tran 


for a single argument. ha 
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(10) A direct logical proportion ‘p/q = r/s’ can be construed as a truth-functional schem& 


equivalent to *ps — qr:pvs.mz.qvr. Then p/q = G/p’ i à i tion: 
uy = q/p’ is a tautology. A reciprocal ropor 

A/B = R(C/D), which 1$ apparently to hold if AD — R(BC) and AND = RB v C) (in the u$? 

of Piaget, Essai sur les transformations des opérations logi i 


1 t logiques (Paris, 1952), appendix I, a P!” 
portion RR rather than a proportion R), can only be thought of as a S a truth- 
functions and not as a schema, for if S and T are schemata, the relation S = R(T) is invariant 
under logical equivalence, but not unde: 


r material equivalence for an arhi ignment ° 
truth-values. In this sense, ‘ “P= Retg ”)? is false, but ‘pla = fies e: 
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Psychology : A study of a Science. Ed. by SIGMUND Kocam. Volume 1. Sensory, 
Perceptual and Physiological Formulations. London: McGraw-Hill. 1959. 


Pp. x +706. 77s. 6d. 

This is the first volume of a major undertaking sponsored by the American Psychological 
sidized by the National Science Foundation, as a mid-Century appraisal 
of current theories in psychology. It is to comprise seven large volumes to include learning, 
perception, social psychology and methodology; it is to be written by a total of some eighty 
specialists under the general editorship of Prof. Koch. 

The volume to be reviewed here comes under Study 1: Conceptual and systematic, and is entitled 
Sensory, Perceptual, and Ph ysiological Formulations. (Study II is to be Empirical Substructure 
and Relations with Other Sciences). This first volume contains eleven contributions, apart from a 
preface by Dael Wolfle, who served as Chairman of a panel of consultants, and an introduction 
by Sigmund Koch. All the contributors are distinguished authorities writing in their own special 
fields. 

The plan of the book is for each contributor to try to answer certain general questions posed 
by an advisory panel. Each author was asked to describe, for example: (a) *the background 
factors which have influenced objectives, methods, and content of system; (b) orienting atti- 
tudes which have determined systematic objectives, methods, and conceptual content’. Then 
they were asked to describe the structure of the system as thus far developed, including: ‘ (a) ex- 
haustive itemization of systematic intervening, and dependent variables; (b) mode of definition 
of representative variables of each category ; (c) major interrelations among constructs ^. Several 
other general topics are suggested, such as: ‘construction forms’, ‘mensuration and quanti- 
ficational procedures ’, ‘scope or range of application of system’, ‘history of the system to date in 
mediating research and evidence for the system.’ : f l » 

Each author was presented with the same list of topics and questions, with explanations of 
what was meant by these questions, and was asked to write his contribution according to the 
same formal scheme. How successful has this plan proved to be? It seems to have had very 
different effects upon the various contributors—if we may justly compare their performances 
here with their performances in books and papers of their own choosing. 

We find first, J. C. R. Licklider describing not one but ‘Three Auditory Theories’. As always, 
his writing is exciting: we feel his breath on the back of our neck. True, his spontaneity and sense 
of the topical is sometimes carried to the extreme—as when he tells us that Green has borrowed 
Marill’s apparatus—but his contribution is brilliantly successful in conveying new and im- 
portant ideas on signal detection and the recognition of speech. Perhaps he minimizes the debt 
which signal detection theory owes to communication and television engineers, and to physio- 
logists and psychologists working on vision (in this country as well as in America), but it is a 
clear concise account of ideas which have hardly reached the text-books, and which are likely to 
prove of great importance wherever neutral activity is considered. Licklider’s three theories 
are all concerned with the status of sensory thresholds: it is remarkable how alive this issue is 
when we consider that thresholds have been studied since the birth of modern psychology, and 


ially form the subject of our most boring practical class experiments. . : 
ord y n the mighty task of describing ‘Colour Theory’. This contribu- 


: has undertake 
C. H. Graham has v ing book and very little notice has been taken of the officially 


tion is adapted from a forthcomin; t i I 1 i 

required ns of the articles—' The Scheme’ as we may call it. This author gives his own outline 

plan, and states, that ‘some factual content of colour vision must be described before its topical 
, , 


form can be discussed. . .the present account will offer more than the usual amount of factual 
description and possibly less t‘ methodological” discussion than might seem desirable to some 
Psychologists’. He goes on to give an extremely condensed outline, in 145 pages, of recent colour 
theory; largely following Y. Le Grand and W. D. Wright. Perhaps the tes pt. duse in 
the available space; at any rate the result is too like the inscription on Newton's tomb in W est- 
minster Abbey; in either case, der can understand it is hardly necessary. We may look 


if the rea 
forward to his book. 


Association, and sub: 


86 Publications recently received 


Pirenne and Marriott, the only contributors from this country, write on the ‘Quantum Theory 
of Light and the Psycho-Physiology of Vision’. They also adopt their own scheme. As always 
with these authors, their account is clear and accurate. It describes the now classical method, due 
to Hecht, Schlear and Pirenne, for estimating the number of quanta required for detection of e 
flash or light by comparing frequency-of-seeing curves with Poisson sum curves for various 
values of n. It also describes later work. Reference is made to such early workers as Rose, who 
was probably the first seriously to consider sensory discrimination as a matter of signal/noise 
ratio. Pirenne and Marriott are more interested, however, in random fluctuations of threshold a 
to the physical nature of light than to fluctuations due to random changes in the physiologica 
system. Their approach is thus limited to vision, and it is primarily considered with the retina 
as a transformer of photic into neural energy rather than with the more general decision proper- 
ties of the system, which suggest an information rather than an energy analysis. Their work 18 
important in establishing the limits of the primary energy detector, but the more general implica- 
tions of, in particular, H. B. Barlow’s work might have received more attention. These authors 
did not adopt The Scheme because ‘ (the article) can be considered as belonging to biophysics 89 
much as to psychology’. - 

K. Ogle writes on ‘Theory of Stereoscopic Vision’. He has made a serious attempt to organize 
his contribution in the expected manner. The result may be compared with his well-known book 
(Researches in Binocular Vision, 1950) on the same subject. Under the heading * Formal Organiza- 
tion of the System’, we find: ‘The theory of stereoscopic vision lends itself to a rather explicit 
step-by-step formulation’. A table is then presented which ‘relates the axioms and successive 
theoretical notions to the subjective experience and to t 
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perceived circles or traction engines. Model traction engines in the brain possibly, but blue 
traction engines in the brain? Yet, if shape can be isomorphically represented should not colours, 
sounds and smells be thus represented if the theory is to be sufficiently general? Further, to 
represent shape by isomorphic shapes, (pictures or models) would be wasteful of storage space 
and highly inconvenient for transfer and computing. What is done with the isomorphic shapes? 
Prentice’s discussion fails even to raise the difficulties. 

One of the most successful contributions is J. J. Gibson’s ‘Perception as a Function of Stimula- 
tion’. He has kept largely to The Scheme, and he has written a stimulating account of his theory, 
which is that for every sensory experience there is an unique set of sensory conditions which could 
in principle be described. Without the aid of any figures, (which he uses to great effect in his 
book The Perception of the Visual World, 1950) he presents a clear, and to a great extent com- 
account of perception with an explicit programme for research. As its stands, it is a 

purely psychological theory : * the bare logic of the theory is extremely simple i Ehren dependent 
variables of perception and there are independent variables of stimulation. No intervening 
variables are presumed. Do the mathematical properties of the flowing array of stimulus energies 
really specify all the known properties of the phenomenal world of the observer? The writer 
ventures to suggest they do.' Thus the brain, eż al., is left out. Perhaps Prof. Gibson might feel 
able to include it when he has decided what it has to do. “a E ‘ Am 

L. Postman and E. C. Tolman give us an account of ‘ Brunswik's Probabilistic Functionalism i 
They follow The Scheme closely, and they would probably accept the implied philosophy of such 
a scheme, for they write: ‘Two major problems have faced psychology in its struggle for scientific 
maturity: the development of an objective methodology and the construction of a conceptual 
framework appropriate to the complexities and subtleties of the behaviour of oer ee : 5 
It was Brunswik’s thesis that they could be reconciled ina psychology e (a) pels upon the 
methodological foundations of the physical sciences, and (0) focused its anal ange the achieve- 
ments of Hic organisms in adjusting to the environments. These authors uu e pmo 
useful summary of Brunswik’s ideas, with special emphasis upon the role o; pro abi ity ideas: 
‘It is essential to recognize that probability laws may be just as OU EHE and precise as strict 
laws. Whether one or the other applies is a question ot eae oer x His first'words are: 

* Adaptation level Theory’ is discussed, as one would are y H. a a mis e ee 
‘Although this presentation is not cast explicitly in the peo ae ed by dn h z 
profited greatly from his outline and logical analysis of models’. Helson on a wide range S 
topies with clarity, and has interesting things to say of each. He hints of a closer tie up wit! 
Nee servo theory, which might make many of these ideas more precise and more amenable to 
eye aN as fct contribution, the most lively is D. O. Hebb’s ‘A Neuropsychological 
aia He writes with charm and candour of the development of his theory. Thus: ‘ By the time 
the book T'he Organisation of Behaviour, 1949 was being written it was clear that the theory 
could not be as satisfactory as at times in the construction it had promised to be, and some ur 
tective manoeuvering had no doubt begun.’ of his early academic record: ‘B: A. Dalhousie, 1925, 
with a distinguished record (lowest average without actually failing)... Hebb largely rejects 

but we are given lively comments on profound matters. He regards the limits of 
The Lowe 5 b intellectual capacity: ‘it seems to me that the scientifie method is to 
V aet 2 dl tion of determinacy up to the point at which it is conclusively refuted 
que ‘ s da wi bien ‘hows theorists who look for underlying casual processes would tend to 
ibo di hile those content with hypothetical postulates at the pasen level may 
adopt this view, W. is P inacy as a principle? Of especial interest 1s Hebb’s account of why he 
aa A a os da ei ay blindness as important. This contribution is likely to be read 
and quoted for a long time. 

The final contribution 1s 
The Scheme, he gives & too short accoun! 
greater lengt h in themes Well m we may note what is absent. The editor explains that 
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'berneticist's position, let us say by Warren McCulloch, would seem to be essential here. This 
pe of thought and experiment is surely more important than the Luneburg theory. 
There is no sustained attempt to defend any position against criticism. Also, there is no at- 
mpt to answer or to resolve difficulties seen by the clash of theories. Given that The Scheme 
as deemed necessary (and it has clearly been used with the greatest tact and discretion) it 
ems unfortunate that it did not serve to bring into the open issues of live controversy. One B 
pression is that members of each persuasion are but little influenced by the views or the motiva- 
ons of others. Certainly the gloves are not taken off here. 
The book is a series of accounts of theories. One is used to this in the history of science— 
d perhaps this is contemporary history—but it seems more likely that what is important at 
esent is not the formulation of theories according to set schemes, so much as indication of 
ategies for research. If undue emphasis is placed on formal theories before successful 
search strategies have been evolved, there is a clear danger that experimental results may be 
zarded as evidence for or against rival theories (and nearly all of them are certain to be wrong) 
stead of letting the data suggest new experiments and new research strategies. No doubt 
eories can be important, and may even be thought of as the output of research, but there 18 
re an emphasis on theories as closed systems, which is dull and self protective, when they can 
bases for discussing crucial issues, and aids to the development of research programmes. 
lich is important and exciting. The self-protective character of most of the theories discussed 
re may be due to the fact that they are of the * 
yes a search for causal mechanisms. Surely e. 
what goes on in the box of tricks. We do no 
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way through the book B. F. Skinner in ‘A Case History in Scientific Method’ emphasizes that 
the curiosity of the individual scientist, unhindered by formalism, is an important factor in 
Scientific progress. 

The work is well arranged, although the individual contributions differ appreciably in con- 
ception. Every chapter provides a long and useful bibliography and in all cases the treatment is 
orientated towards the future as well as the past. It is a matter for debate as to whether or 
not a shorter work, confined to results which have been confirmed and a much condensed state- 
ment of issues, would not have been more useful; but there can be no doubt that the present 
volume will be a very useful work of reference to the advanced student of Psychology and does 
give a good and stimulating account of an important sector of psychological theory at this time. 
The facts are that compared with Psychologies of 1925 and Psychologies of 1930, there are now 
many more findings and possibilities to provoke attempts at co-ordination and surely this is 
evidence of health and vigour; but all of us who have sinned can reflect that in the current re- 
sources of Psychology, there is no dearth of words. F. V. SMITH 


Motivation: A systematic Reinterpretation. By DALBIR Brypra. New York: The 


Ronald Press. 1959. Pp. viit+ 361. $5.50. 

This is not a text-book on motivation, although it its breadth and detail of treatment it may be 
of some value in this respect. The limitations of the work for this purpose arise from the way tho 
material is organized and from the restricted, rather superficial treatment of the more physio- 
logical aspects of the subject from which stems much of the present interest, in this field. or 

It is Dr Bindra's intention to provide an account; of what he calls ' motivational activities 
which will bring these aspects of behaviour into some systematic’ relation with such extensively 
studied phenomena as learning, discrimination, etc. As the author acknowledges, the method of 
analysis is closely related to those of Skinner and of Hebb. The use of hypothetical constructs 
is avoided as far as possible in favour of an attempt to classify, in an orderly fashion, the factors 
which control the development and performance of motivational activities’, This is the contribu- 
tion of Skinner. Questions concerning the mechanisms involved are regarded as being of a 

hvsiological nature, and here Hebb's physiological ideas aro presented and further developed. 
I. e as there is a single fundamental thesis in the book, it is that motivational activities 

"om ey according to the same principles of stimulus-response conjunction, reinforcement, 
E which govern any other instances of instrumental learning. Dr Bindra argues, in addition, 
POS that no previous account of the nature of reinforcement is uniquely correct—e.g. drive reduc- 
tion, and consummatory response can both be shown to be efficient reinforcing agents. Secondly, 
it is maintained that no ‘end-determining system’ is required to explain the goal-seeking nature 
of motivated behaviour. While the first of these two subsidiary arguments might lead others to 
seek another class of events, other than drive reduction and consummatory responses, which might 
reconcile the conflicting evidence and prove to be ‘the’ reinforcing factor, Dr Bindra is true to 
the tradition of Skinner and is content if a list can be provided of the factors which may be 
observed to influence probability of response. Nevertheless, it is strange that the possibility 

i t may always consist in the reception of certain crucial stimuli is never 
p ain lications of the second subsidiary argument are not clear. It is accepted 
considered. : a gam tive characteristic of motivated behaviour is its goal-seeking quality, 
We ee d is besome inconsistency between different parts of the book as to whether 
although Mors kd racteristic of such behaviour. However this may be, it seems to be suggested 
Ve wien : P^ search for specific goal-setting and recording systems. The nature of rein- 
that we shou ne an unsolved physiological question, while the elicitation of motivated be- 
nad poe in terms of the concept of ‘level of arousal’ and with some reference to 
haviour E ere m 1 It is difficult to determine, from the text, 
factors arising 


he study of blood-chemistry. 1 f jer . 
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discussion based upon consummatory activities alone would fail to raise many of the interesting 
problems which are arising in this field of study. Thus, one is at first surprised to find a long 
section on discrimination learning and generalization which has no more to do with motivation 
than with any other topic in the analysis of behaviour. However, since it is Dr Bindra’s con- 
tention that the psychological study of motivation consists in the analysis of such activities as 
eating, hoarding, exploring, playing, ete., in terms of the principles of instrumental learning, 
such apparent digressions cannot be avoided. The book, naturally, becomes an exposition of 
these principles with special reference to certain types of response. A second consequence is 
that the motivation of behaviour, as opposed to certain instances of motivated behaviour, 
receives only a cursory over-confident discussion in physiological terms. The link between observa- 
tions of behaviour and physiological mechanisms remains very general, vague and uncertain, 
despite frequent references to phase-sequences, activating mechanisms and the like. Hebb could 
hardly have intended his work to be more than a suggestion about how the nervous system 
might work in certain circumstances. Dr Bindra seems almost to accept these suggestions as 
non-controversial, commonplace and proven. Even if this were 80, it remains unclear how, in 
any detail and on a particular occasion, a particular sequence of responses is produced, what 
brings it to an end, and how the rewarded exercise of a sequence affects its probability of recur- 
rence. A third consequence of the principal theme is that it leads to a form of discussion in which, 
for instance, different aspects of eating are discussed repeatedly in different chapters. Thus, the 
development, the elicitation and the physiological basis for such activities are examined in 
widely separated places. The number of different types of behaviour involved is quite large, and, 
in spite of a good index and bibliography, this separation proves to be a confusing method of 
exposition. 

The central theme of the book, that all ‘motivational activities’ are learned, receives con- 
siderable modification in the course of the argument. This is at first set out as a general hypo- 
thesis, and experiments such as Tolman’s are quoted to suggest that the claims of ethologists 
and others for entirely innate responses to specific stimuli are invalid. Yet these experiments 
involved different conditions and species from those of the experiments quoted. It is not clear 
why the one should invalidate the other. It is said that the earlier experiments, showing such 
‘instinctive’ responses, were inadequately controlled: but the nature of the inadequacy is not 
stated. Later in the light of other evidence concerning activities such as hoarding and with 
various Species differences Dr Bindra concedes that there must be innate differences of ‘poten- 
tiality’ to make certain responses to certain stimuli. In connexion with exploratory behaviour 
and fear responses the claim is weakened further and it is said only that some non-specific 
previous learning is required. Thus, for instance, an animal will not be frightened by a particular 
novel Stimulus until a familiar background environment has been established. And this requires 
learning, but not learning specifie to the event in question. Finally, the claim for the acquired 
basis of all behaviour is restricted to mammals. It is difficult to see, at the end of these chapters, 
that much remains of a hypothesis that was, prima facie, excitingly outrageous. 

There are minor defects in the book. The theoretical framework serves sometimes to give 
the evidence a too one-sided appearance. For instance, in the discussion of the effects of hunger 
on exploratory behaviour, it would be possible to cap each experiment quoted by another 
showing the contrary result, and, in one case, by another part of the same experiment. There are 
Some very minor inaccuracies in the reports of the details of experiments. Expressions such as 

meaningless’ are used rather carelessly of statements which are perfectly intelligible; and, to 
this extent, the exposition is unnecessarily confused. 

It is difficult to see that the author has succeeded in his main objective—to give an account 
of ‘motivated activities’ in terms of instrumental learning and some degree of explanation in 
terms of physiology. The weight of evidence seems against the former, and is insufficient tO, 
sustain the latter. But it should be remembered that these are very difficult tasks and, in 
Spite of this failure and the defects of exposition, Dr Bindra’s book is a serious and informed 
attempt to develop a unified approach to this subject, and, as such, deserves attention. 

A. J. WATSON 
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Behaviour and Evolution. Ed. by ANNE RoE and GEORGE GAYLORD SIMPSON. Yale 
University Press; London: Oxford University Press. 1958. Pp. viii+ 557. 80s. 


This book results from two conferences arranged jointly by the American Psychological 
Association and the Society for the Study of Evolution. In its twenty-three separate contribu- 
tions the value and basis of the comparative approach to behaviour are discussed in a fashion 
always bound to the concepts of evolution. Behaviour is treated as a system of adaptation 
comparable with physiology or morphology. 

Simpson opens Part 1 with a clear introduction to modern evolutionary theory, and then 
Colbert and Romer cover the course of evolution, especially that of the vertebrates, as revealed 
by palaeontology. Behavioural contributions here are only slight, but this part provides a 
phylogenetic framework for the rest. 

Part 2 shows the value of comparison in illuminating the physiology of behaviour. There is a 
review of endocrine control by Beach and one of behaviour genetics by Caspari, which is the first 
to include an adequate genetical background. Sperry deals with some of the features of the 
developing nervous system and in particular with the extraordinary specificity of neurone 
connexions. Pribram and Bullock contribute on comparative neurology and neurophysiology 
respectively. Bullock examines the neuronal properties of various groups of invertebrates and 
shows that complex phenomena are found even in the simple nerve net of coelenterates. Most pro- 
perties of mammalian neurones are already possessed by those of, for instance, arthropods, but 
Bullock believes that the real advances of the mammalian brain are based on new emergent 
properties of neurone groups which are little known as yet. 

The broadest possible comparisons are also made by Harlow discussing the evolution of learn- 
ing in Part 3. Within the mammals he finds no evidence of a clear qualitative break between 
man and the rest, but prefers to regard the progression as one of capacity. The whole essence 
of an evolutionary study is comparison, and Part 3 consists of a series of essays dealing with 
categories of behaviour. As a prerequisite Nissen begins by considering how we are to classify 
behaviour. He selects six axes of comparison (sensory capacity, locomotion, manipulation, per- 
ception, sensori-motor connexions and reasoning) and maintains that phylogeny reveals an 
over-all advance along them. However, at present much more is to be gained by comparing 
closely related species where the homologies of detailed behaviour patterns are clear (as discussed 
here by Hinde and Tinbergen) than by attempting to compare diverse animal groups for broader 
categories such as *food-getting behaviour’. Emerson's account of the social insects is useful, 
but some of the other essays here smack of comparison for comparison's sake. 

In Part 4, Mayr and Spieth add weight to the ‘ethological’ approach by demonstrating the 
value of behaviour as a taxonomic character and as an important isolating mechanism. Pitten- 
drigh eonsiders in some detail the concept of adaptation which is basic to the whole evolutionary 
approach and illustrates this from his own work on micro-geographical isolation in Drosophila. 

The final section contains four attempts to apply evolutionary concepts to human behaviour 
and society. Washburn and Avis deal with the biological aspects of man's emergence from the 
while Freedman and Roe consider the history of man's main psychological ‘axes’ 
essivity and acquisitivity—a classification they find useful and capable of evolu- 
Huxley writes persuasively of culture as adaptation and does not hesitate to 
talk of progress, and Mead discusses the rapid evolution that can occur within cultures today. 

Simpson ends with a general synthesis, cutting across the parts into which the book is divided. 
This is very successful, and gives a measure of how well, on the whole, the individual contribu- 


primates, 
(sexuality, agr 
tionary analysis). 


tions complement each other. g 
This book covers an immense range of topics, but never merely superficially. It will provide 


biological background to more strictly psychological comparative psychology. 


a useful 
AUBREY MANNING 
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Contributions to Modern Psychology: Selected Readings in General Psychology. Ed. 
by D. E. Dunany, R. L. Dzvarors, D. C. BEARDSLEE and M. R. WiNTERBOTTOM. 
Oxford University Press. 1959. Pp. x--398. 265. 


Readings in General Psychology. Ed. by Pavut Harwos and Anan Irrrrm. London: 
Routledge and Kegan Paul. 1959. Pp. ix+251. 25s. V 


These two volumes arise from a problem which is painfully familiar to teachers of large intro- 
ductory psychology classes: what should the students be asked to read? Clearly, one of the cur- 
rent introductory texts is not enough. These texts typically touch on everything and dwell on 
very little, often lead to students merely acquiring a repertoire of superficial jargon, and, at least 
in the reviewer's experience, often induce negative attitudes to psychology because students 
feel they are being talked down to and are ashamed to show their text, replete with photographs 
and cartoons, to colleagues studying ‘tougher’ subjects. 

The editors of Contributions formulate an important part of this problem when they say that 
‘students miss...a close familiarity with the experiments and observations upon which the 
general discussions in textbooks and lectures are based’. They rightly observe that this sub- 
problem cannot be solved by sending large numbers of students in search of scattered journal 
articles and they produce, as one attempted solution, the present collection of supplementary 
readings. They have done their job well. The book contains forty articles selected from all areas 
likely to be taught in an introductory course; the articles have the merit of being relevant to 
one or other basic concept of introductory psychology, being readable, and being of immediate 
interest to students (who would not have to be coaxed to read most of the articles); the volume 
is well produced and is pleasant to handle. Each article is given a brief introduction, its published 
source is detailed and, at the end of the book, it is related to the relevant chapters of six current 
textbooks. Leaving aside the inevitable point that different editors would have produced 
different (although probably not better) selections of articles, the important question is: will 
these Supplementary readings be useful to introductory courses as taught in this country? Had 
the book been half its price, this reviewer would have answered in an unhestitating affirmative. 
As it is, many teachers may feel that the monetary cost of these readings outweighs their value 
88 a contribution to the students studies. Suffice it to say that this volume is well worth having 
on the library shelf and that its possible use for introductory students merits serious consideration. 

The editors of Readings start with the same problem of what introductory students should 
read but their attempted solution, for which the reviewer has great sympathy, is more radical. 
A ‘broad-shallow’ approach should be replaced by a ‘narrower-deeper’ one which introduces 
Students more thoroughly to fewer topies. To implement this proposal, their book presents 
fifteen articles, all by British psychologists, all but one ‘written within the past five years or 80" 
and each selected to ‘deal comprehensively and competently with one major subject or issue in 
psychology’: almost exactly one-quarter of the textual material is occupied by four specially 
written articles, Presumably this book is to be used by assigning its articles to the student and 
elaborating them by means of lecture, discussion, laboratory work and perhaps, as a turn of 
the tables, a ‘broad-shallow’ text as supplementary reading. Presumably also the editors have 
conducted interesting teaching experiments along such lines—if so, it is a pity they make no 
mention of their experiences. Whether the book could be successfully used in this way is a matter 
on which this reviewer has grave doubts—even admitting that this matter can hardly be settled 
by any teacher who has not tried the book out with his own students and admitting also that 
teaching requirements and talents differ from one department to another. 

The two solutions proposed by the editors of the present volumes deserve the attention of all 
psychology teachers. This reviewer would add as a third proposed solution that teachers lool 
to paper-backs for a series of inexpensive and easily available monographs each probing at some 
length but not too complexly into *one major subject or issue’, Why might it not, for example, 
come to pass that, in a few years time, the Penguin Psychology Series will contain a mid of 
teenographs which, collectively, provide all the reading necessary for a thoroughgoing introduc- 
tory course and, subsidized as these volumes are by a wide general readership, do so at a total 
cost to the student of less than a pound? I. M. L. HUNTER 
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Psychology of the Child. By Roserr I. Watson. New Yonk: Wiley; London: 
Chapman and Hall. 1959. Pp. ix+ 662. 56s. 

The Changing American Parent. By DANIEL R. MILLER and Guy E. Swanson. New 
York: Wiley; London: Chapman and Hall. 1958. Pp. xiv--302. 52s. 


Psychology of the Child is subtitled ‘Personal, Social and Disturbed Child Development’ and 
will probably be of use to American students taking courses in Personal or Social or Disturbed 
Child Development. The treatment is comprehensive, thorough and dull. Each chapter closes 
with a summary and a list of references. The book is full of meat, but it is sure tough. The English 
style will deter most readers; it consists almost entirely of a series of simple, rather dogmatically 
expressed sentences after most of which one almost expects to find True/False in brackets. It is a 
pity that the presentation is so much worse than the material, but 662 pages of it is more than 
this reviewer can recommend. 

The Changing American Parent is an interesting attempt to ascertain what differences there 
aro in methods of bringing up children among middle-class parents in the U.S.A. Two types of 
social context are recognized: entrepreneurial whose feature is self-help and competition; and 
bureaucratic whose characteristics are essentially those of the welfare state. The study took 
place in the Detriot area and certain predictions were made about differences in the practices 
of child-rearing with regard to weaningetoilet training, freedom, punishment and the like. These 
predictions were to a large extent fulfilled. The study is in a peculiarly American context and 
the findings cannot be directly translated into British conditions, but this study does indicate a 
significant field of investigation and discusses methodological conditions fully. There is also a 
chapter on the history of American views on how to bring up children which is most interesting 


and entertaining in itself. JAMES MAXWELL 


Hypnosis: Fact and Fiction. By F. L. Marcuse. Harmondsworth: Penguin. 1959. 
Pp. 224. 3s. 6d. 
L Hypnose: Problemes Theoriques et pratiques. By L. CmERTOK. Paris: Masson. 


1959. Pp. 78. 700 francs. 


Popular interest in the mystery of hypnosis continues at a high level, and the Pelican is assured 
of a ready sale from the book stalls. As the editor, Prof. Mace, tells us, it is another contribution 
towards the provision for ‘every boy and girl, as part of a liberal education’, of ‘the essential 
critical equipment for distinguishing the Sense from the Nonsense in Psychology and its Uses 
from its Abuses.’ 

Its author can claim to speak with some authority. A Professor in a University Department 
of Psychology, he has published some seventy papers in the reputable journals of psychology, 
and he has specialized in the study of hypnosis for over 15 years. In a formidable list of his quali- 
fications, the editor makes no mention of post-graduate study at the Yeovil Institute. Yet he 
is adept in the game of deflating those with whom he does not agree, while persuading that his 
own scientific standards are of the very highest. Having conducted experiments with about 
1000 subjects, he is one up from the start, and he is especially skilful in displaying what the 
editor describes as ‘one of the most reliable signs of the genuine scientist: when he does not know 
the answer to a question he says so straight away’. Resolutely refusing to consider the pheno- 
mena of hypnosis in the context of a general psychological theory, and vigorously dismissing as 
unproven the explanations of those who have tried to do so, he plays fair by the popular tradition 
and says nothing to diminish the mystery. 

The brochure by Dr Chertok makes plain reading. Although it contains little new, it is in- 
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Der Thematische Apperzeptionstest (TAT). By W. J. Revers. Bern and Stuttgart: 
Huber. 1959. Pp. 212. Fr./DM. 26. 


Dynamische Zusammenhünge in der Psychologie. By Worraawa KönLER. Bern and 
Stuttgart: Huber. 1959. Pp. 125. Fr./DM. 16.80. 


These are, respectively, volumes 2 and 3 of the Enzyklopädie der Psychologie in Einzeldar- 
stellungen, edited by Prof. R. Heiss, Freiburg. The aim of Revers’s book is to make good the lack 
of an introductory text-book on the TAT in the German language. The author fulfils this purpose 
in a very thorough way. He discusses in detail the history of pictorial testing, the rationale of the 
TAT (always giving due consideration to work following upon Murray’s), techniques of applica- 
tion and evaluation, and the as yet partly unsolved problems of reliability and validation. In 
a final chapter he reveals deep understanding of the psychocathartic side-effects of the TAT. 
The author sees the TAT in a complementary role to that of the Rorschach, in that it provides 
the ‘flesh’ to the formal-structural ‘skeleton’ of personality revealed by the Rorschach. He proves 
to be well grounded, both in the practical and in the theoretical aspects of personality diagnostics. 

Kóhler's book appeared in English as Dynamics in Psychology in 1942. The salient point in 
this ‘discours de la méthode’ is the stress on a multidisciplinary approach, which in Kóhler's 
view is essential for the psychologist. The formulations of one of the foremost thinkers in con- 
temporary psychology always deserve the closest attention. How far, however, they come near 
to ‘last words’ in methodology remains questionable. What Köhler has not overcome is the 
‘compartmental’ outlook of his school, though at least Lewin and Goldstein have striven to 
extend its concepts into the sociological and organismic-biological fields respectively. 


STEPHEN KRAUSS 


Psychopharmacologia. Berlin: Springer. Vol. 1, Fasc. 1, 1959. Pp. 78. DM. 9.60. 


‘Recent years have witnessed an unprecedented advance in research on the action and effects 
of psychotropic drugs, and what formerly was just a distant goal has now evolved into a new 
branch of science: psychopharmacology.’ So begins a statement inside the front cover of this 
new journal, and it fairly expresses what has been happening; because of this advance, to which 
psychologists have greatly contributed, drugs are among other things becoming potent tools for 
analysing behaviour and its relations with the nervous system. The statement goes on to say that 
hitherto the literature has been widely scattered and that Psychopharmacologia hopes to over- 
come this. Inevitably the ‘scattering’ will to some extent continue, as indeed it should, since it 
1s one of the charms of psychopharmacology that it forms links between diverse branches of 
biology and medicine. But a focus for publications was of course badly needed, and the new 
Journal will make it much easier to keep up with progress and to compare the results of studying 
drugs from many different points of view. 

The editorial policy is valiant and eclectic—.. - prompt publication of scientific contributions 
concerned with...the effects of drugs upon behaviour, in the broadest sense of the term. 
The first number contains five original papers and two reviews, all except one in English, and 
the standard of competence appears generally high. The topics are well balanced between old 
and new drugs and between animal and human experiments and clinical studies. The emphasis 
18, appropriately, on psychological effects; sometimes these have been studied in relation to 
possible underlying modes of drug action (e.g. in the papers on psychosis-like symptoms), 
and it will be valuable if future issues will tell us still more about relevant findings obtained 
by using pharmacological, neuro-physiological and biochemical techniques. In addition to 
articles, short ‘letters to the editors’ are invited, and one hopes that these opportunities will 
be used; book reviews and reports of symposia and other meetings might perhaps also be worth 
including. The printing and layout are clear and attractive. 

The managing editors are Drs E. Rothlin (Basle) and A Wikler (Lexington, Kentucky), 
and there is a large, varied and truly international board. In order to speed publication, the 
Journal will appear at irregular intervals, according to the material available. This seems a good 
idea, especially at the beginning. The journal deserves to attract contributions of a kind which 
will enable it to maintain its quality and yet to appear often. HANNAH STEINBERG 
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PROBLEM-SOLVING, PAST EXPERIENCE AND 
AVAILABILITY OF FUNCTIONS 


By PER SAUGSTAD anp KJELL RAAHEIM 
Psychology Department, University of Oslo 


Following on previous studies which explored problem-solving in terms of availability of 
functions, the present experiment considered whether the necessary past experiences for the 
solution of a problem can be conveyed to subjects by demonstrating to them the functions 
found to be critical for the solution. The ‘ball problem’ was given to sixty-five 17-year-old 
school boys. The two critical functions were demonstrated beforehand to twenty boys of whom 
nineteen solved the problem within the 30 min. allowed. Of the forty-five boys given no such 
demonstration only ten attained solution. These results support the conclusion drawn from 
earlier experiments that a subject will solve a problem if he has the necessary functions available. 
They also support the more general contention that a fundamental aspect of problem-solving 
is uncovered by considering the process in terms of the functions of concrete objects. The 
results are related to a number of experiments on the effect of hints at demonstration on 


problem solving. 


I. INTRODUCTION 


Evidently the higher intellectual processes in man are determined by an enormous 
amount of past experience. An adequate understanding of thinking, therefore, is 
inconceivable without a conceptual framework which makes it possible to handle the 
effect of past experience. American theorists of learning (Thorndike, 1931; Watson, 
1924; Guthrie, 1935; Skinner, 1938; Spence, 1932; Hull, 1943) have attempted to 
provide such a framework in terms of principles of learning derived from a study of 
some relatively simple situations. However, it seems fair to state that this group of 
psychologists has neglected the problems of perception. On the other hand, Gestalt 
psychologists (Wertheimer, 1945; Koehler, 1917; Koffka, 1935; Lewin, 1946; 
Székely, 19504, b, 1958) have attempted to make a framework in terms of principles 
of perception derived from a study of relatively simple perceptual situations. This 
second group apparently has neglected the problems of past experience and learning 
(Saugstad, 1958). Evidently thinking must be understood in terms of learning as 
well as of perception and also in terms of principles for memory. The one-sided 
approaches to the study of thinking among experimental psychologists may be due 
to the fact that, during the last generation, the thought processes have relatively 
seldom been the object of a more direct experimental analysis. Attempts are usually 
made to account for them in terms of principles derived from studies of simpler 
situations particularly within learning and perception. 

Tt is a conviction of the writers that not only will an understanding of thinking be 
increased by a direct experimental attack on problems in this area, but so also will 
the processes involved in learning and perception. An outline for a framework based 
upon a more direct attack on problems of problem-solving has been presented else- 
where (Saugstad, 1955, 1958) and will be briefly indicated here. 

Tn the hope of making communication more efficient—an overwhelmingly difficult 
problem in studies in this area—attention is restricted to problem situations involving 
concrete objects, such as stones, sticks, ropes, balls, iron nails, boxes, pieces of string 
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and implements of various sorts (e.g. pairs of pliers, screwdrivers, hammers). In 
problem situations of such a concrete nature the solution is attained by the use of 
definite objects in definite ways and, in the attainment of the solution, the objects 
may be said to serve definite functions. A concrete problem may now be subjected 
to a logical analysis in terms of these functions. The solution may be conceived of as 
the arrangement of a number of functions into some definite sequence. In previous 
experiments (Saugstad, 1955; Saugstad & Raaheim, 1957), the functions available 
in an individual with regard to a definite object have been assessed by the following 
simple procedure, called an availability test. The individual is presented with one 
object at a time and asked, according to some specified rules, to list as many functions 
for this object as possible. This procedure is carried through without any mention 
of a definite problem situation. 

So far, the term ‘function’ has been used here in its relatively vague every-day 
meaning. Instead of attempting to lay down a more formal definition at present, 
it is thought wiser to attempt to clarify the term slowly as the experimental work 
progresses. To some extent its meaning is implicitly given by the procedure adopted 
in the first experiment by Saugstad (1955), but to avoid some misunderstandings 
(Székely, 1958; Saugstad, 1958) some brief comments on certain aspects will be 
presented. 

Functions may be considered as varying with regard to specificity or generality. 
One may think of a function as something determined by some very specific context 
or one may have in mind a large variety of situations. For example, I may use a stone 
in one specific situation to crack one specified nut, or I may use a stone to crack nuts 


in general in a variety of situations. This wider generality was what Saugstad (1955) ' 


had in mind when he designed his first availability test in such a way that the subjects 
were asked, first, to state a function in a general form and then to give three concrete 
examples of the function. The procedure followed in the experiments performed thus 
a e ics Peete that functions may be perceived or conceived of in a more or 
Eo Euh "eden results of the experiments performed within this framework 
toig ce un "d certain circumstances, functions may be regarded as being 
by D y independent of the situational context. On the other hand, experiments 
y uncker (1945), Adamson (1952), Birch & Rabinowitz (1951) reveal that, under 
other circumstances, availability of a function may be highly dependent upon the 
situational context. The degree to which a function is dependent upon the situational 
context can be clarified only by more systematic empirical research. Attention should 
be called to the fact that, so far, attempts have been made within this framework 

to pd away from situations which may be conducive of fixation of a function. 
M Ra i Te the problem of specificity or generality of functions, it should be 
domir hats aa * present approach grew out of a dissatisfaction with the currently 
ewe XE p to learning and problem-solving. On the one hand, there is Ehe 
strongly stresses MED DE where the term ‘cognitive or thought structure’ so 
subunits, Evidently h "ua m context that the situation can hardly be analysed into 
able to isolate era ad = 2 Nu and primates generally are, toa considerable extent, 
the context. In this pes x definite aspects of a stimulus situation independent of 
exion, it should be emphasized that, to a large extent, we 


conceivi ; d 
€ of concrete objects as discrete. On the other hand, the various approaches 
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in terms of ‘stimulus-response’ tend to neglect the situational context. This makes it 
difficult, if not impossible, to predict over a variety of situations what is to be con- 
sidered as the stimulus. It is hoped that the term ‘function’ might strike a more happy 
medium than either the term * cognitive structure’ or the term ‘stimulus’ as used by a 
number of behaviourists. It seems considerably easier to isolate and manipulate the 
referents of the term ‘function’ than those of the term ‘cognitive structure’. Also, in 
contrast to the term ‘stimulus’ which tends to be conceived in terms of physical energy 
me cases in terms of physiological processes, the term ‘function’ will prob- 


and in so 
ons since it has a more definite phenomeno- 


ably cover a larger variety of situati 


logical anchoring. 
“A number of hypotheses with interesting theoretical implications may be formu- 


lated with regard to functions. One might, for example, formulate hypotheses 
relevant to the problem of conditions affecting availability of functions, or hypotheses 
relevant to the problem of how individuals proceed to arrange a number of functions 
into the correct sequence for the solution of a problem, or hypotheses concerning the 
relationship between the ability to produce functions and other types of intellectual 
abilities. In the experiments performed so far, concentration has been on the following 
will a person who has available in a problem situation the necessary 
r the solution of the problem actually solve this problem? In the explora- 
umption has been made that a function available in the 
ailable also in the problem situation. Results of the 
experiments (Saugstad, 1955, 1957; Saugstad & Raaheim, 1957) suggest that the 
question is to be answered in the affirmative. An individual having available the 
necessary functions will solve the problem. Some of the theoretical implications of 
this result have been discussed elsewhere (Saugstad, 1958). Here, it should just be 
pointed out that it is reasonable to state that an individual, who has available the 
necessary functions for the solution of a problem, is in possession of the necessary 
past experience for solving the problem. If experience is determined in this way, the 
results may be stated as follows: an individual having available the necessary past 
experiences for the solution of a problem will solve this problem. 

The problem of whether or not availability of the necessary past experiences is 
sufficient for solution is of considerable theoretical interest. Mainly based upon 
Maier’s (1930) well-known pendulum problem, Gestalt psychologists (Wertheimer, 
1945; Koffka, 1935) and Gestalt-oriented psychologists (Leeper, 1951) have argued 
that availability of the necessary past experiences is not sufficient for the solution of 
a problem. In his experiment, Maier demonstrated to a group of subjects what he 
considered to be the three essential principles for the solution of the pendulum 
problem. Since only one in a group of subjects after this demonstration solved the 
pendulum problem, Maier concluded that availability of the necessary past experiences 
for the solution of a problem was not sufficient for arriving at the solution. A repeti- 
tion of this experiment by Saugstad (1957) took steps to make sure that subjects had 
understood the demonstrations, as purported by Maier and as necessitated by his 
conclusion. It revealed that close to 100% of the subjects having the principles 
available solved the problem. The principles involved in Maier’s demonstrations were 
very abstract and this may be the reason why the demonstrations had little or no 
effect. It might be thought that a demonstration, by way of concrete objects, of the 


7-2 


question: 
functions fo 
tion of this question the ass 
availability test will be av 


100 PER SAUGSTAD AND KJELL RAAHEIM 


necessary functions for solution might be more effective in conveying to the subjects 
the necessary past experiences. If the subject having received such a demonstration 
solved the problem, this would be an effective way of showing that an analysis of 
problem-solving in terms of functions reveals an important aspect of problem-solving 
behaviour. Such a type of experiment will also have some bearing on the problem 
of the effects of hints and demonstrations in problem-solving which has been the 
subject of a number of investigations (Maier, 1930, 1931, 1933, 1945; Reid, 1951; 
Battersby, Teuber & Bender, 1953; Marks, 1951; Cofer, 1951). 


II. EXPERIMENTAL 
(i) Subjects 
All the pupils in one class in a secondary school in Oslo served as subjects. The 
pupils, males aged 17-18 years, were majoring in mathematics and physics. The 
experiment was planned with two classes, but because the results seemed to be highly 
reproducible, it was discontinued when one class had been tested. 


(ii) The problem 


Since the problem has been described in detail by Saugstad & Raaheim (1957), only 
a rough outline will be given here. The subject is faced with the task of transferring 
a number of steel balls from a glass into a metal cylinder. The glass containing the 
steel balls is placed on a movable wooden frame and the metal cylinder to the side 
of it. The subject has to keep behind a wooden table, or a chalk line, 260 cm. away 
from the wooden frame. At his disposal for the solution of the problem the subject 
has four newspapers of a definite size, a length of string, a pair of pliers, five elastic 
bands, and one iron nail. The correct solution to the problem consists in bending the 
nail by the pair of pliers into a hook, attaching the nail to the string and throwing 
the nail into the wooden frame, making it catch onto the frame, and then pulling 1n 
the frame on which the glass of steel balls lies. The newspapers are then to be rolled 
into tubes, which are inserted into each other to form a continuous passage. The 
are de Pers are held together by the elastic bands, Through this tube the steel balls 
are directed into the Cylinder from behind the table. 


(iii) Procedure 

Demonstration of the critical functions. Analysis of the problem had previously 
shown that all subjects giving the function ‘hook’ for the nail and the function ‘tube’ 
for the newspaper, would solve the problem. It was decided to demonstrate only 
these two functions, called the critical functions. The demonstrations were carried 
oun by reading the following instructions. ‘We will now present you with some objects 
Ears all may be used in a number of ways. We want you to give us some examples 
coe. = the objects.’ A newspaper rolled into a tube is handed to the subject. 
E bane use to conduct something through. Could you give some 
eir a iir n ae a hook is handed to the subject. ‘This object may be 
re s bri Exe E With. Could you give some examples?’ When the subject had 
‘pie in answer to the first question: air, or some other gas, water, 
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or some other smaller objects, this was considered a satisfactory 
d the meaning of the function stated for the newspaper. 
ed the second question with: angle for fishing, to hang 
things on, as a hook, or to catch on to wood or some softer material, the example was 
considered an indication that he had grasped the meaning of the function stated for 
the bent nail. If the subject did not give any of the examples mentioned he was asked 
to continue until he had met the criterion as stated. 

Design. The subjects were first given the demonstrations as described in one room 
and then immediately led into another room where they were presented with the 
problem situation. The control group of an experiment previously reported by 
Saugstad & Raaheim (1957 ) served as control group for the present study. This group 
was presented with the problem without any previous demonstrations. The subjects 
of this group, forty-five pupils from secondary schools in Oslo, had the same charac- 
teristics as the subjects in the experimental group. The subjects of both groups were 
tested individually. 

Subjects were allowed 30 
functions took from 1 to 3 min. 


sand, balls, pebbles, 
indication that he had graspe 
When the subject had answer 


min. on the problem. The demonstrations of the critical 


III. RESULTS 


er of subjects, in each group, who had solved the problem 
after 5, 10, 15, 20, 25, or 30 min. (The percentage number of solutions is shown in 
le percent.) The figures show that, at every time interval, 


brackets, to the nearest who 
the subjects who had received the demonstrations were superior to those who had not. 
Taking 30 min. as the time limit, solutions were given by nineteen out of the twenty 


subjects of the experimental group a$ opposed to only ten out of the forty-five 
subjects of the control group: this difference is significant at the 1% level (x? cor- 


rected for continuity). 


Table 1 shows the numb 


Table 1 
No. of solutions Total 
— : : s no. of 
Group 5 min. 10 min. 15 min. 20 min. 25 min. 30 min. subjects 
gis 5 (25) 14 (70) 17 (85) 18 (90) 19 (95) 19 (95) 20 
codes 0 (0) 0 (0) 3 (7) 7 (16) 9 (20) 10(22) 45 


Only two subjects in the experimental group spent more than 20 min. on the 
solution. As noted above the demonstrations took from 1 to 3 min. Therefore, the 
difference in number of solutions between the experimental and the control group 
cannot be explained in terms of greater familiarity with the material on the part of 
the subjects in the experimental group. 

The results which seem to be highly reproducible, indicate that subjects from the 
same population as the subjects of this experiment will almost always solve the 
ball problem when the two critical functions have been demonstrated to them. 
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IV. DISCUSSION 


Almost all the subjects who had the two critical functions demonstrated to them 
solved the problem. This suggests that an analysis in terms of availability of functions 
uncovers an important aspect of problem-solving behaviour. By means of this 
analysis, it appears to be possible, in a simple way, to provide an individual with the 
part experiences necessary for the solution of a problem. The analysis of a problem 
situation in terms of functions makes it possible to predict which aspects in a problem 
situation should be pointed out to the subjects not solving the problem. The present 
results thus make it possible to formulate, in a tentative manner, the conditions 
under which a hint will be effective: a hint will be effective to the extent to which it 
makes available the critical functions for the solution of a problem. 

We will from this angle consider some experiments with concrete objects where 
hints are introduced. Maier (1931) constructed the problem of tying together two 
ropes which were hung so far apart that, when an individual was holding one, the 
other could not be reached. To solve this problem, the subject had to make a pendulum 
out of one of the ropes by tying an object onto it. In this problem situation, it was 
found effective to give one of the ropes a push. The push may reasonably be said to 
make available the function served by the rope. Battersby et al. (1953) used the same 
problem situation, but they gave hints by placing objects which suggested the 
function of a weight to the subject—thus emphasizing another aspect for the con- 
struction of the pendulum. Again it is to be expected, as it transpired, that the hint 
was effective. Cofer (1951) also used the same situation but had his subjects memorize 
lists of words before they were presented with the problem. More solutions were 
produced in a group of subjects who had memorized among other words, rope, swing, 
and pendulum. 

The above formulation for the effect of hints may also help to clarify some of 
Maier’s (1945) reasoning around a more recent experiment. We will concentrate 0D 
one aspect of this experiment. Maier presented one group with the problem of con- 
structing a hat rack. This was done by making a longer pole out of two shorter ones, 
and by placing this longer pole between floor and ceiling and clamping them together 
by a table clamp. The clamp in this construction served as a hat rack. Another group 
of subjects were placed before the above-mentioned construction after this had been 
completed and asked to list possible functions for this construction. It was found 
that there was a proportionally larger number of subjects in the first group who were 
able to construct the hat rack than there were subjects in the last group who could 
suggest the function of a hat rack or some similar function. As we understand him, 
Maier argues that the situations for the two groups were equivalent and that it is 
strange, therefore, that the results came out as they did. But the two situations are 
not equivalent and the results are not at all surprising. Evidently, it is difficult to 
pues or conceive of the function of a hat rack in the clamp; few subjects in the 
CEN okt, ne Ey The first group being assigned the task of con- 

sy eR dus anit Ae aran the instructions, received a hint that some object 
diem E faci Ps a i this reason, a larger proportion of them finds the 
entirely differently in one cr G amp. It is thus seen that the two groups are treated 

cial aspect. The situation for the subjects receiving the 
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instruction to build a hat rack is similar to that of the subjects in Cofer’s (1951) 
experiment who, before they were presented with the problem of tying the two ropes 
together, had memorized the list containing the critical words, rope, swing, pendulum. 
In both experiments, the subjects received important verbal hints concerning the 
critical function for one crucial object in the attainment of the solution to the problem. 

In still another of his ingenious experiments Maier (1933) was able to raise the 
number of solutions in a group of subjects by giving them a lecture on how to solve 
problems. The results of this experiment are of course very interesting, even if it is 
difficult to draw any definite conclusions as to what in the lecture had the effect of 
helping the subjects to find more solutions. According to the present analysis in 
terms of functions, it is natural to assume that the lecture helped the subjects find 
more functions than they otherwise would have found. In view of the content of the 
lecture this interpretation seems reasonable. 

The present results also serve as a check on one of the assumptions underlying the 
conclusion drawn from previous experiments by Saugstad (1955) and Saugstad & 
Raaheim (1957) that a subject having available the necessary functions in the problem 
situation will solve the problem. Some of the main assumptions underlying this 
conclusion have recently been discussed elsewhere by Saugstad & Raaheim (1959). 
One of these had a bearing on the fact that the availability tests might have a 
selective effect. The subjects who, according to the availability tests, were credited 
with the necessary functions might be superior in general intelligence or in some 
problem-solving ability. Since they were superior in one or both of these respects 
they might be superior in combining the necessary functions into the correct sequence 
involving the solution. Thus, there might possibly exist a group of subjects having the 
necessary functions available in the problem situation, but not being able to combine 
the functions into the correct sequence. Previous analysis (Saugstad & Raaheim, 
1957) makes it probable that there exists 10 such group of subjects. The results of 
the present experiment give à further check on this assumption. In the experimental 
group, close to 100 % solved the problem as against 20% in the control group. The 
problem solvers in the first group can, therefore, not reasonably be considered superior 
to the problem solvers of the second group with regard to a possible problem-solving 
ability or to à possible general intelligence. When almost all subjects of the experi- 
mental group solved the problem the reason is most likely that the main determiner 

f success in problem-solving is availability of functions. However, it should be 
Es. I nbination of the functions for the subjects in the experimental 
a pesce easier, since the previous demonstrations might have 
Siete the two critical functions and thus made easier the combining of them 
into the solution. Yet it seems safe to conclude that there were still a number of 

s 3 vhich might be combined. If the ability to combine functions or 
posed Pw ane at an important factor in determining success in problem-solving 
dk Meo manifest itself also in the problem situation of this experiment. 
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REGRESSION TO THE MEAN—A CONFUSED CONCEPT 


By A. D. B. CLARKE, ANN M. CLARKE ax R. I. BROWN 
Psychology Department, The Manor Hospital, Epsom, Surrey 


Tt is suggested that psychologists, like other people, are not entirely immune from tl 

to‘ blind themselves with science’. Statistics in particular provide a convenient myst ou ares) 
an encouragement to use catch-phrases in describing events we do not fully dec aea ke pcm 
typical example is the phrase *regression to the mean', often used to arpian ciun Br » eed 
test score and usually regarded as a wholly statistical problem without pesa ai "i EU 
tions. This paper, however, by reference to physical and psychological dada. aid oma 
indicate its primarily behavioural bases and to show why groups chosen for stud; > [s is 
of extremo test score will tend to regress towards the mean of the general po loti 3 Es 
regression of extreme scores in groups not so selected will be towards the ae of di ied 
specifie population. There appear to be two main factors at work. (i) The effects of esting: 
c tions in response to the test (the so- s ; 
which are more complex than they Pond (2) The See ie ran erede ete en 
individual physical or psychological growth. To say without further qualification th Me 
scores have changed 'because of regression' gives no greater information than to ens ker 


they have changed because they have changed. 


inconstant personal altera 


I. STATEMENT OF THE PROBLEM 


The concept of regression towards the mean,* which in psychology is intimately 
linked with the problem of errors of measurement, arises from the following established 
facts. (1) The correlation between test and immediate retest, which theoretically 
should be perfect, in practice never reaches unity. (2) The tendency of extreme 
scores at both ends of the normal distribution to move towards the mean of the 
distribution on retest. (3) The fact that test-retest correlations tend progressively 
to diminish with time. Below the age of 20, this diminution is in the order of 0-04 
per year, excluding children under 5 years of age, where it is larger (see Thorndike 
1933, 1940; Eysenck, 1953). J 

[t is the purpose of this arti 
these observed findings. 


cle to present in some detail factors to account for 


II. INTRODUCTION 

ead Psychological Abstracts to become painfully aware that, like 
t entirely immune from the tendency to blind ourselves 
with science. Statistics in particular provide a convenient mystique and thus an 
encouragement to use catch-phrases in describing events we do not fully understand. 
One typical example is the phrase ‘regression to the mean': a tendency for extreme 
scores to move towards the average on retest is often tersely described and explained 

lication that such changes are statistical, involve only 


in these terms, with the imp 
s of measurement, are of no psychological significance and merit little further 
Tt is of course true that it cannot be considered apart from statistics, but 


resent measures of behaviour, and it is to behaviour primarily 
th “biological regression", that is, regressive changes between 


intra-individual or intra-group changes. Nor do 
ariable value from its known 
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that we must look for explanations of regression. In this paper, therefore, we attempt 
to comment on the concept, to show that considerable confusion has existed and to 
indicate its behavioural bases. Our suggestions, it must be admitted, have emerged 
only slowly and painfully from the background of our own—and we suspect other 
people’s—confusion. It is not suggested, however, that the principles we have 
advanced are novel, although we have not seen them presented in detail elsewhere, 
and it seems likely that they will be unfamiliar to many psychologists. 


III. PRESENT USE OF THE CONCEPT 
The following are examples taken from the literature. 


(1) MeNemar (1940) cites 54 children, between 1.Q. 140 and 149, who on retest 
à week later lost an average of 5 points which he attributed to regression resulting 
from 'errors of measurement? from Binet, Form L to Binet, Form M. 

(2) The same writer (MeNemar, 1940) indicates that, ‘unless variability increases 
from test 1 to test 2, the correlation between initial 1.9. and gains must be negative since 
in practice 7,, will never reach unity’. This seems to be a sophisticated way of saying 
that unless people move away from the mean on test 2, they will move towards it. 
He adds, however, that ‘this of course does not explain the negative correlation. ...’ 

(3) Terman’s group of gifted children, chosen on the basis of an initial 1.Q. of 140 
or above showed an average decrease on later testing due, in McNemar’s opinion, 
solely to regression. 

(4) Eysenck (1953) shares this view about the Terman study, stating that: ‘as 
à whole the group was still highly superior intellectually, the boys having dropped 
slightly in 1.9. and the girls having dropped somewhat more, a regression effect 
towards the mean which might have been expected on purely statistical grounds. . . z 
The literal-minded might perhaps be forgiven if he interpreted this as indicating that 
pure statistics might possess an anti-feminist bias. 

(5) Discussing this same problem, Miles (in Carmichael, 1954) states that detailed 
analysis of various factors failed to reveal the causes of the score decrement. The 
score decrease in the boys was attributed to ‘a difference in the tests used or to 
simple regression; for the girls the larger decrement was attributed to these factors 
or to a change in developmental rate and age of intellectual maturation. A sex 
difference in social motivation might also have been involved’. A similar differential 
decrement occurred on achievement test quotients....' ‘Here again test standardiza- 
tion and regression factors were probably involved.’ 

(6) The same writer (Miles, 1954) discusses various follow-up reports concerning 
late adolescent or young adult mental status of gifted children after 6-16 years from 
their first selection. Over 80% maintained their position while all the remainder 
were in high centiles, and ‘none regressed to the mean’. 

(7) Cronbach (1949) states that: ‘A person's earned score on a test is his true score, 
plus or minus some chance error. The true score is the average we would get if we 
tested him over and over, ironing out the unpredictable variations. Of course “good 
luck” makes the raw score higher than the true score, and “bad luck” makes the 

raw score lower. Then if we find a person with a very high score, more likely than 
not, part of that score is due to good luck. If we test him again, we can expect him 
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to slip towards his true score since chance rarely favours the same person continually. 
The general rule for regression is: scores above average will more often decline than 
increase on retesting: scores below average will tend to increase on retesting. When 
à person is found to have an T.Q. of 150, then his ‘true’ 1.Q. is likely to be a few points 
lower. How far scores shift on retesting depends on the reliability coefficient.’ [Our italics. ] 

(8) Vernon (1951) commenting on Schmidt’s (1946) rightly criticized study of 
LQ. gains in defective children, states that: “The correlation between tests applied 
to a representative group four and a half to seven and a half years apart would 
hardly exceed 0-60, and might be lower. Hence, due to regression effects alone, we 
would expect an apparent rise in average 1.Q. of 19 points, that is from 52 to 71. 
The statistically untrained person finds this very difficult to grasp, but it is really 
quite simple. If a representative group was tested (with accurately standardized 
tests) at 12 and 16 years, there would be as many children with r.Q.'s below 70 on 
the second as on the first occasion. But they would not all be the same children. 
Owing to imperfect correlation some of those scoring above 70 at 12 fall below 70 at 
16, and vice versa. If, therefore, we pick out only those below 70 at 12 years [as 
Miss Schmidt has done] they inevitably show an average rise by 16; this rise has 
no psychological significance at all since we are neglecting the above 70's who show 
a fall in the same period. ...’ [Our italics.] 

(9) Clarke, Clarke & Reiman (1958) state that ‘Statistical regression towards the 
mean is another concept frequently used to account for 1.9. changes; where this 
concerns errors of measurement on the same or different tests, or where different 
tests have a low initial correlation when given within a day or two of each other, 
then this is entirely correct. In such cases, regression of extreme scores is inevitable 
and of no psychological significance’. As will be seen later, errors of measurement 
are primarily behavioural and therefore it is incorrect to state (as in this and 
example 8) that they are of no psychological significance. 

These quotations give one little help in understanding what regression really is; 
instead, if some of the statements are taken literally (particularly those emphasized 
by our italics), the impression may be gained that often the statistical cart has been 
put before the behavioural horse, and that in the test situation the person and his 
score are puppets manipulated by the strings of r. A similar point has been made 
by Burt in an unpublished Note on the Concept of Regression which he kindly sent 
us. He writes that some authors discuss regression ‘as though regression itself was 


a physical cause’. s 
In summary, then, the following points emerge from the literature. 


(a) Changes in test score ‘due to regression’ are the result of errors of measurement 
(usually undefined) and are psychologically meaningless. P 

(b) Such changes are thought of as being primarily of a statistical nature. 

(c) The greater the distance from the universe mean, the greater will be the 
regression. 

(d) Regression changes can be exceedingly large: see Vernon's (1951) view that 
19 points of the increments claimed by Schmidt could be accounted for by regression. 

(e) Time between test and retest seems to be considered relevant to the amount 
of regression ; thus in example 8 we find ‘The correlation. . .over 4 and a half years... 
would hardly exceed 0-60... . Hence due to regression effects alone. . ..’ 
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The problem of regression to the mean is one aspect of the larger problem of test 
reliability, and it is appropriate, therefore, to recapitulate briefly some points made 
elsewhere (Clarke, et al. 1958) Two quite distinct aspects are involved: (1) the 
tendency for the test to measure the same quality in the same way on different 
occasions; and (2) the tendency for the quality measured to remain the same at 
different points in time. The first is best measured by immediate or almost immediate 
retest,* which will tend on the average to give a maximal estimate of ‘errors of 
measurement’, and the second by retesting at varying time intervals. In general 
it is found that the longer the time interval the greater the tendency to individual 
change and hence the lower the correlation coefficient. Eysenck (1953), for example, 
calculated from Thorndike’s (1933, 1940) data that the fall-off in correlation tended 
to be linear, averaging 0-04 per year; since there is no reason to suppose that errors 
of measurement are cumulative, this must be due to other factors. 

The only article known to the writers which approaches a satisfactory description 
of regression is that by MeNemar (1940), although the explanatory bases remain 
unstated. He gives examples from the fields of mental and physical measurement 
and indicates for instance that, if a number of 8-year-old children are selected for 
unusual height and are then measured again at the age of 16, their mean height will 
then be nearer the universe mean than 8 years earlier. If, however, a number of 
children of Swedish extraction were similarly measured and re-measured, at both ages 
their mean height will be half a standard deviation above the universe mean (presum- 
ably for genetie reasons) and regression of extreme scores will be towards their own 
mean rather than the general American mean. In other words, MeNemar believes that 
if a group of persons with, extreme scores is selected on the basis of extreme first score, then 
regression will be towards the universe mean, but if a group of persons with extreme scores 
is selected on factors other than initial score, then the regression of extremes within the 
extreme group will be towards its own mean rather than towards the universe mean. He 
admits that regression here is a descriptive rather than an explanatory concept, but 
although he comes near to stating the explanation, he leaves the argument at this 
point. McNemar’s view sounds almost magical but the present paper attempts to 
show its essential correctness and to seek explanations. These will involve two factors, 
namely errors of measurement (and all that this signifies) and irregularity of growth 
processes. 


IV. SuGGESTED EXPLANATIONS 
(a) Errors of measurement 

This concept in psychology is usually taken to cover relatively temporary factors 
which interfere in some way with the operation of a hypothetical ‘true’ intelligence 
(or other quality) in the test situation. The empirical basis for this assumption is the 
lack of a perfect correlation, already referred to, which theoretically should exist 
between test and immediate retest. The following remarks, therefore, are entirely 
confined to a consideration of the causes underlying the failure of immediate test- 
retest correlations to reach unity. 

The phrase ‘chance’ is often used in connexion with errors of measurement ; 


* Thorndike (1933, 1940) believes that 0-9 is the most likely coefficient for immediate retest correlation 
but there is of course some variation, depending on sample, test and tester, around this value. 
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sometimes ‘chance errors’ are regarded as synonymous with the latter. It is our 
contention that ‘chance’ like ‘regression to the mean’ is something of a catch-phrase,* 
used to explain anomalies in the test situation and to dismiss unexpected facts which 
may ‘spoil’ results. Furthermore, it is felt that this much-used concept requires 
frequent and detailed examination, and in this connexion the late Sir Alexander 
Fleming made an important statement when he said: ‘Never neglect any appearance 
or happening which seems to be out of the ordinary; more often than not it is a false 
alarm but it may be an important truth... 

It is our submission that ‘errors of measurement’ may involve two groups of 
factors, which may separately or together influence a test score, and further, that it 
will depend upon the nature of the test which of the two groups is the more 
influential. 

Factor I includes such effects as alterations in mood, fatigue, boredom, illness 
emotional disturbance (most of which may tend to produce errors in logical éhinking), 
changes in motivation, misunderstanding of the instructions, practice, learning m 
test sophistication, failure on the part of the tester to establish rapport, to icem 


correctly or to give the test correctly. 
Factor II involves ‘chance’ in the narrow sense of the concept, the deliberate 


‘taking a chance’ or guess-work by the subject. 
The first group of variables may affect any test situation, the second, however, 


will clearly operate in some circumstances more than in others. On the whole, 
intelligence tests are constructed of two types of problem, the ‘open’ and the * closed’ 
(or forced choice). The ‘open’ type includes, for example, Wechsler’s comprehension, 


arithmetic and vocabulary tests, where the subject is required to give an entirely 


individual and independent answer to an open question. The ‘closed’ type includes 
Raven's Progressive Matrices, the Mill Hill Vocabulary (Set A, Synonyms) and a 
elligence tests, where the subject is required to 


number of paper and pencil group int 
select from a limited number of responses the one which is the most appropriate. 


One would expect a subject to get on the average one in six correct on the Mill Hill 
Vocabulary (Set A) simply by spinning a coin, whereas one would not expect him 
to get any right on the Wechsler Vocabulary by pure guess-work. Putting it another 
way, a Chinese peasant, for example, with no knowledge of English whatever, would 
be likely to score à certain number of correct responses on the former Vocabulary 
test, but none on the latter. Norms, of course, take this into account. 

der how these two factors operate in the test situation and to 


We come now to consi 
account for the observed fact of regression of extreme scores arising from the so-called 


‘ ] 
errors of measurement’. 


Factor I. These variables tend to have effects which are normally distributed 


around a person’s ‘true’ score. Clearly, however, they cannot be so distributed at 
the extremes of a distribution, particularly if the test has an absolute ‘floor’ and 
an absolute ‘ceiling’ (e.g. the Progressive Matrices). Fig. 1 suggests the effects of 


Factor I at the extremes. 


r catch-phrase frequently invoked to account for L.Q. vari- 
b scattergram’, it is said, ‘high 1.9.’s tend to alter more 


* *Non-homosce 
tion here is an effect not a cause of change, which 


ability. ‘Because ° 
than low 1.Q.'8"- Obviously the 
her factors. 


must bo sought in ot 
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Obviously, if a person has a near-zero or near-top score on initial test, then on 
retest Factor I errors cannot take him below zero or above the top score respectively, 
but can only appreciably alter his position in the inwards direction; and the greater 
the distance from the mean, the greater will be this effect on the average. For 
example, a score of 5 out of 60 has only 4 below it but the whole distribution above it 
so that Factor I variables have on the average a greater chance of increasing than 
decreasing the score. 


Errors Errors 
Low Scores High 
Fig. 1 


Factor II. ‘Taking a chance’ or guessing are far less important sources of error 
(i.e. of departure from ‘true’ score) than the many aspects subsumed under Factor li 
and little need be said about them. Nevertheless, like Factor I, they will tend to 
have effects which are normally distributed so that Fig. 1 again applies. In addition 
(a) they operate almost exclusively in closed tests such as Wechsler’s Picture 
Arrangement and others already mentioned; (b) the more difficult the test item the 
more likely is guess-work to be used; and (c) as a corollary, the less intelligent the 
subject, the more likely is guess-work to be used. 

The effects of Factors I and II can be summarized as follows: in tests where these 
play any part in successes and failures (and for Factor I this is true of most) regression 
of extreme scores is likely on immediate retest, solely because of errors of measure- 
ment which, providing that the test is properly standardized, are due in the main to 
short-term personal fluctuations. Tt should not, however, be inferred that regression 
is a simple phenomenon, since it would appear to result from the interaction of many 
variables. For example, practice effects are found to be greater in persons of high 
than low intelligence. In the former egression will occur, while in the latter, regression 
will result, the amount of egression from this source being greater than regression. 
On the other hand, since the items on most mental tests become progressively more 
pe tends to be harder for an individual to obtain higher than lower scores; 

Sn ; on these grounds alone, it is rather more likely that he will obtain his 
v aee score or less. It should, however, be noted that this will result in regression 
nd i top scores since for low scores egression will occur. Furthermore, in tests 
oi E Doe dor and ‘ceiling’, regression will tend to occur in persons 
PRE Los intelligence. The matter is further complicated by the fact that 
high 1.676 have piesa is selected on the basis of first test extremes, those with 

1mes gained their scores due in part to favourable Factor I 


| 
i 


y 
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and II effects, while those of low 1.9. have sometimes gained their scores partly due 
to unfavourable effects which on retest will result in regression.* 

Finally let us note that these effects are always behavioural primarily and statistical 
only secondarily; the phrase ‘errors of measurement’ tends to divert us from this 
fact because it wrongly concentrates upon the measurement rather than on the 
quality measured. There has been little interest in such errors because psychologists 
have been much more concerned with intra-individual constancy than with incon- 
Stant factors. Sir Cyril Burt (1955 and personal communication) also stresses 
implicitly the behavioural basis of errors of measurement. ‘The word “error” tends 
to suggest an antithesis between a “true” measurement and a measurement that 
includes a superadded *'error-factor". It seems. . .that the real antithesis is between 
what is relevant to your purpose at the time and what is irrelevant. Thus my own 
definition of an error of measurement would be “that part of the measurement that 
is attributable to factors irrelevant to the quality or quantity I want to estimate ”.’ 


(b) Growth as a non-linear process 


We come now finally to a consideration of the progressively diminishing test-retest 
correlation with time. This diminution has been repeatedly demonstrated in the 
age range 5-20, and of course in infancy also. So far as the normal adult population 
is concerned, too little is known for any precise conclusions to be reached, but it is 
most unlikely that the correlation will diminish as rapidly once the peak of intellectual 


growth has been reached. 
Factors affecting long-term test-retest correlations we believe to be twofold: 


(1) Recovery from severe emotional disturbances which disrupt the activity of 
potential intelligence. This cause of 1.9. variability has been discussed by many 
writers and attention was drawn to it by Vernon (1955). In addition, gross deteriora- 
tion precipitated by organic or functional disease such as senile dementia or schizo- 


phrenia is also relevant. 


* On second testing, favourable Factors I and II effects influence low 1.9. group averages more than 
unfavourable, and, at the top end of the distribution, unfavourable Factor effects have greater in- 
fluence than favourable. This can be demonstrated in the following manner. If there were equal numbers 
of persons with different 1.9.'s forming a rectangular distribution, and we were to select on first test all 
those with 1.9.’s between, say, 120 and 130, some would have obtained their score by favourable and 
others by unfavourable Factors I and II effects. Yet others would have obtained it because it was their 
‘true’ score (i.e. score minus Factor effects). Now, for the sake of argument, suppose the maximum 
range of Factors I and II effects were 10 points, in any one direction then it would be possible for a 
person of real 1.Q. 110 or 140 to fall in the 120-130 range. Since Factors I and II effects tend to be 
normally distributed around any point in a distribution (except at the ‘floor’ or ‘ceiling’, as already 
mentioned) we can state that, in our example, X % of those obtaining a score of 110 and X % of those 
obtaining a score of 140 will fall in the 120-130 range. If these persons were retested it would be unlikely 
that the same Factor effects would again favour or hinder them to the same extent and they would thus 
tend to approximate to their ‘true’ scores. The number of persons in our rectangular distribution with 
real 1.Q.'8 of 110 and 140 would be identical, therefore both groups would be equally represented in our 
d sample. Thus on retest, though individuals would probably change their scores, the average score 
would remain approximately the same (assuming no practice effects). ae Be 

Now let us consider the case of normal, as opposed to rectangular, distribution of intelligence, The 
same criteria will apply; & similar percentage, with true’ scores of 110 and 140 being affected by 
favourable and unfavourable Factor effects respectively Due, however, to the distribution of intelligence, 
more persons score 110 than 140. Therefore X96 of the former represents a greater number of people 
than X % of the latter. Thus, if we retest persons in our respective range of which more obtained that 

o rourable Factor effects, we must expect a lowering in average 1.Q. (regres- 


s ‘able than unfav ust ¢ c 
EN p ee argument is relevant to the lower end of distribution. 


selecte 
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(2) Non-linearity of growth processes which includes variation in the age when 
mental growth ceases. 

The first factor probably operates to a rather limited extent in the general popula- 
tion although it is of great importance to clinical psychologists. Attention will there- 
fore be concentrated on growth as a non-linear process. 


V. PHYSICAL MEASUREMENT 


In general, individual growth of all kinds tends to be non-linear with time. As 
Dearborn & Rothney (1941) demonstrate: ‘Growth, both mental and physical, seems 
to be characterized not infrequently by cycles. ..’. The assumptions underlying the 
measurement of mental growth are somewhat controversial (e.g. the problem of 
possible inequality of units of measurement at different points in a scale, as well as 
the problem of an absolute zero). So we will begin by considering physical growth 
and revert to McNemar's argument. As we have seen, McNemar believes that the 
essential factor for distinguishing regression towards the universe mean from regres- 
sion of the mean of the specific population lies in whether or not initial selection of 
subjects was on the basis of first extreme score. We argue further that errors of 
measurement are unlikely to be large, are probably fairly uniform throughout the 
ranges of physical measurement, and are therefore unlikely to affect differentially 
the extremes of the distributions. Thus regression of physical measurements either 
to the universe mean, or indeed to the mean of a specific population, is unlikely to be 
due to errors of measurement but to more intrinsic factors. (Nevertheless, physical 
measurements are by no means so precise and error-free as many would believe (see 


Thompson in Carmichael, 1954) although in general they are more accurate than 
mental measurements.) 


The explanation appears to be quite simple and to depend on the non-linearity 


o growth d ith time. It is usually assumed that genetic factors allow a broad range 
of possibilities of development and the specific course of growth or point reached in 
E divinal will, within his genetic framework, depend on environmental factors 
(e.g. nutrition). For example, it is unlikely that the genetics of height have altered 
during the last half century but there has in fact been a significant increase in mean 
national height. Probably under good conditions, most reach somewhere to their 
upper limits of potential and under bad, their lower limits. Putting it a different 
way, there seems to exist within persons a tendency which (a) makes extreme 
deviation from their own ‘personal mean’ a matter of low probability, and (b) the 
maintenance of extreme deviation for any lengthy period during growth eyen more 
improbable. The only exception to these rules is the period at which, for anyone, 
ja ceases; and here our ‘musical chairs’ or ‘roundabout’ theory may be helpful. 
nee Phe d for Some years have been fluctuating around a given extreme (with 
Seances he ne s of his age-group), or indeed gradually reaching it. When growth 
in agame of ehe es apogee of his fluctuation and rather like the ‘odd man out 
Ets orale is i airs, or a seat on aroundabout when it happens to have stopped 
than in the past ine curve it describes, be left as a rather more extreme deviant 
past he normally has been. 


Wi n 
9 can now turn to examples which will make this clear. Fig 2 shows (a) the 
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average weight curve for young babies, t i 

gi young babies, together with the curve for one parti 
baby, and (b) an average and an individual height curve for one child, indie 
in its simplest form the general principle running through this discussion. 


^ (a) 


Height (in.) 


_— —— = 40 
1 2 3 6 7 8 9 10 11 12 13 14 15 16 17 18 
- Months Years 


Fig. 2. (a) Average weight increase for young babies (continuous line) and the weight i 
V ht 
of one baby (dotted line). (b) After Thorpe (1946). The growth in height of one paeot(detied 


lino) compared with the average (continuous line). 


'The baby and the child happen to show what for them are two extreme deviations 
at points A and B. But for every point of extreme deviation, there are many more of 
less extreme deviation. This illustrates McNemar’s essential correctness in stating 
that a group selected on the basis of extreme test score will regress towards the popu- 
lation mean subsequently. A group of babies selected as being heavy, or children tall 
for their age, would include a number who at the particular time of selection wend 
at their points A or B. And as a group, they, like the examples in Fig. 2, would be 
more likely to be less extreme later or indeed earlier. But this regression is in no sense 
due to errors of measurement but simply because of irregularity of the growth process 
í Similarly, McNemar’s tall 8-year-old children were, at the time of selection, 
heir age-group) from the population mean. Later, because 
l of non-linearity of growth, they would tend to be relatively less extreme. The 8-year- 

old Swedish children, on the other hand (selected for being Swedish), would show 
regression of their own extreme deviants in height, but at 16 would maintain their 
average deviant position with respect to the general population. Both are due to 
inconstancy of growth increments within their respective genetic potentialities. 
The same general principles are clearly at work in the two individual curves shown 
jn Fig. 3. Once again, extreme deviation from the population mean does not occur 


very often and is never maintained for long. 


extreme deviants (for t 


VI. MENTAL MEASUREMENT 
sition to turn to mental tests. In spite of the special problems 
t, mental growth curves do not seem essentially very different 
and once again, exhibit variations in rate of develop- 
Gen. Psych. 51, 2 


We are now in a po 
of mental measuremen 
from physical growth curves, 


N 8 
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ment in individual cases. Fig. 4 shows a variety of mental growth curves taken 
from various sources and samples. It will be seen that precisely the same points 
discussed in detail with reference to height and weight seem to apply to cognitive 
growth. It should be noted, however, that the analogy between physical and mental 
growth, though a very useful and instructive one, fails to hold at two points. The 
first, already mentioned, is that with physical measurements the errors are smaller 
and probably uniform throughout the particular range, but the second is also 
important, that ‘with mental measurement the mere fact of having been tested 
affects the (later) result...’ (Sir Cyril Burt, personal communication). No doubt 
factors such as these account for the rather greater variability of mental test results 
than of physical measurement. 
Age (years) 
6 7 8 9 10 11 12 13 14 15 16 
=r ra rl ub ws 


Annual increments in stature (mm) 
un 
© 


Mean of 51 cases 


Figs: “hoo pas cin & Rothney (1941). This shows annual increments in height of two girls 
compared with the mean of fifty-one subjects, chosen at random from a larger study. 


We have seen that Factors I and II errors will lead to regression of extreme scores 
angl that such changes represent fleeting, inconstant personal fluctuations. As noted 
earlier, regressions of this sort can best be assessed by immediate retest, and on any 
well standardized test (e.g. WAIS, etc.) they are unlikely to be large. But do we 
possess any way of establishing over and above this whether trends towards the 
anean. are: due to growth changes as opposed to Factors I and IT effects? The following 
criteria do in fact aid this distinction, although of course there is no reason why 
genumo test score increment or decrement may not be superimposed on change 
arising from errors of measurement. 

A (1) Selection of a group on the basis of initial extreme mental test score will result 
nn chance’ regression towards the population mean. The maximal amount of such 
regression can be determined by immediate retest. 
tes es ee ames be studied initially, and there is subsequently a wastage 
Senei thin oar ge 0: cns i aad initial test scores, then the group will show à 
p ae One Se a on of its mean towards the population average due to 
As cg CHR Em A retest correlation of 0-9 or above, on a given popula- 
ors of measurement must be small. Such errors tend 
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Mean 


7 8 9 10 11 12 13 1415 16 17 18 


Age (years) 
a 
Age Age 
4 6 8 1012 1416 18 20 4 6 8 10 12 14 16 18 20 
140 
120 
400 Case I Case II 
80 Age Age 
6 8 1012 14 16 18 20 22 6 8 10 12 1416 18 20 22 
140 
120 
ue Case XXV Case XXVI 
b 


Standard scores 
1 (| 
I9 om 
o o 
o o 


- 3:00 


-4-00 


Bi Ge PD. * 2) 13 
Age (years) 


c 


Fig. 4. (a) After Dearborn & Rothney (1941). This shows the earlier cognitive history of three 
subjects who happened to have reached the same point, 0-5 sigmas, above the mean of 256 girls 
at age 16. (b) After Hilden (1949). This shows 1.9. changes in four out of thirty cases studied. 
These fluctuations are probably exaggerated owing to variability of standard deviation on the 
Stanford-Binet; Hilden, however, also discusses the results in terms of standard scores. (c) After 
k, Macfarlane & Allen (1948). This shows longitudinal data on three cases, and illustrates 


Honzil ae r 
R finding of greater variability of 1.Q. in the earlier years. 
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to be non-cumulative, and if as time passes greater changes occur, they must be due 
to something other than these. 

(4) If changes occur which are linked with obviously meaningful external factors, 
are long-term in trend and are more or less maintained, this will militate against 
explanations in terms of errors of measurement which have neither constancy nor 
permanent cognitive significance. 

(5) If initially equated groups regress to significantly different extents, then some- 
thing other than errors of measurement is involved. 

In summary, in this section we have tried to show that because of variations in 
physical and mental growth rates, there exists a tendency to regression of extreme 
deviants. Such regression is primarily organismic and only secondarily statistical, 
and is certainly neither physically nor psychologically meaningless. 


VII. CONCLUSIONS 


The explanations advanced in this paper to account for regression have been 
essentially twofold: ‘errors of measurement’ (Factors I and II) the extent of which 
can on the average be determined by immediate retest, and ‘non-linearity of the 
growth processes’. This latter, of course, needs further explanation, which is beyond 
the scope of this article; most authorities would, however, agree that it is a compound 
of intrinsic and extrinsic factors. It is the task of experimental method to investigate 
the factors relevant to regression in a particular population, and methodologically 
this is a straightforward procedure. In conclusion, to say that ‘test scores have 
changed because of regression’ gives no greater information than to say that they 
have changed because they have changed. The phrase ‘regression to the mean’ is 
thus meaningless unless it is qualified by ‘errors of measurement’ or by ‘non- 
linearity of growth processes’, and these themselves need further qualification in 
a particular case if they, too, are not to become mere catch-phrases. 

It may have been noted that the principles we have advanced are precisely similar 
to those thought to describe the data ‘of biological regression’ between generations. 
But in both cases, when considering the total population, egression from the mean 
usually balances regression, and in both, a law of central tendency, i.e. of the 
improbability of reaching and maintaining an extreme position with respect to the 
population average, seems (for a variety of reasons) to be involved. 


The writers wish to thank Dr Max Hamilton, who originally suggested that this 
paper should be written and who later made valuable criticisms, and Dr J. F. 
MacMahon, Dr G. W. Granger and Mr J. P. N. Phillips, all of whom made useful 


comments. We are particularly indebted to Sir Cyril Burt for his detailed suggestions 
and constructive criticisms. 
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RECOGNITION OF AMBIGUOUS AND UNAMBIGUOUS 
VISUAL CONFIGURATIONS WITH SHORT 
AND LONGER EXPOSURES* 


By CRAIG M. MOONEY 
Defence Research Medical Laboratories, Toronto} 


Three kinds of novel visual configurations—forms with incidental details, formless masses of 
details, forms devoid of details—comprised two parallel series for presentation in a running 
sequence of initial and subsequent appearances, at varying intervals. Eight of each kind of 
configuration comprised a series; the twenty-four, appearing initially, and subsequently, consti- 
tuted a sequence of forty-eight presentations. In the sequence, two of each kind of configura- 
tion reappeared after one intervening perceptual occasion, two after five such interventions, two 
after ten, and two after fifteen. Subjects viewed one sequence where the configurations were 
tachistoscopically exposed for 0-07 sec., and the alternate sequence with configurations exposed 


for 5-0 sec. 
A small, but significant, advantage accrued to the method of visual inspection, on both per- 


ceptual counts, under all varied experimental conditions. Apart from this, the two methods 
could not be differentiated on the basis of configural diversity or of lengthening of the intervals 
between the initial and subsequent appearances of the configurations. This want of evidence for 
the premise that the superiority of the method of visual inspection might be uniquely attri- 
buted to the efficacy of viewing time and scanning eye movements by Virtue of contingent 
cognitive associations suggests that perceptual learning occurs identically with the two 
methods of observation and that the overall difference can be attributed to incidental procedural 


factors, 4 : . "e 
"Te is concluded on the basis of all evidence in this and earlier related studies that this simple 


kind of perceptual learning is not prosecuted on the basis of viewing time and scanning eye 
A ond that its explanation must be governed by the fact that it occurs through the single 


brief glance. 


I. INTRODUCTION 


Two previous studies (Mooney, 1958, 1959) addressed the question: are eye move- 
ments important in learning to recognize novel visual configurations? They were 
a logical consequence of earlier studies (Mooney, 1956, 1957a, b) of closure (per- 
ception based on incomplete representations of familiar objects) where it was found 
that visual inspection was no more effective than the single brief glance. They were 
designed to question the importance attached to eye movements in perception and 
perceptual learning by Hebb (1949), Gibson (1950), Lashley (1954), and others. 

It was assumed in the two studies that the recognition of meaningless configura- 
tions on a second occasion of experience with them is evidence of a simple kind of 
perceptual learning. It was then proposed that if eye movements are essential to, 
or do facilitate, the ‘grounding’ of memories (as engrams, cell assemblies—however 
postulated) or their subsequent arousal, the recognition of meaningless configurations 
should be markedly more effective when they are initially observed by visual inspec- 
tion rather than by a single brief glance. Numerous configurations were shown a first 
time and subsequently presented intermixed with other configurations appearing for 
a first time, under two methods of observation—a period of visual inspection, and a 


* DRML Report no. 142-3, project no. D 77-94-35-29 (HR no. 180). 
T Now with the Canadian Joint Staff, London, England. 
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single brief glance. Ss were required to distinguish those seen before from those 
appearing for the first time. A series of factorially designed experiments per- 
mitted comparison of the two methods of observation with different kinds of con- 
figurations. 

In the first study the configurations were supposed to be meaningless, and were of 
two kinds—structured and amorphous. Performance proved to be at a high level, 
unaffected by method of observation or kind of configuration. The premise of the 
second study was that shape-like or quasi-meaningful configurations might provide 
an associative basis that could be more effectively exploited by visual inspection than 
by the single brief glance; accordingly, the configurations were inkblots of two kinds, 
symmetrical and non-symmetrical. Again, performance under the two methods of 
observation was at a high level with, however, a slight but significant advantage 
accruing to the method of visual inspection with both symmetrical and non-sym- 
metrical configurations. This outcome was not inconsistent with the premise; never- 
theless, in view of all the findings, the null hypothesis (that visual inspection would 
be no more effective than the single brief glance) could not be confidently rejected. 

The present study was undertaken not only to check the above findings but to 
provide a more rigorous test of the premise in the second study—namely : that visual 
inspection should be most effective in learning to recognize configurations most 
amenable to cognitive constructions or associations. 

It seemed that the configurations hitherto used (leaving aside symmetrical ones) 
were of three types: (a) ambiguously structured forms with incidental details ; (b) form- 
less assemblies of incidental details; and (c) unambiguously structured forms devoid of 
incidental details. It was surmized that the first of these offered the greatest scope 
for cognitive associations and the third the least. On the presumptions that prolonged 
viewing time and eye movements would be more conducive to cognitive associations 
E ir daa brief des and that the memories for configurations so construed 
maie a. m LI those acquired by the single brief glance, two experi- 
iones Gi atin V re ma e. The first was that visual inspection would be markedly 
thefirst kind. poasit MP brief glance in learning to recognize configurations of 
dee Alay » POSEY Bug, tly more effective with configurations of the second kind, 

no more effective with configurations of the third kind. The second was that any 
decline in performance due to a lengthening of the intervals between the initial and 
subsequent occasions of experience with the configurations should be markedly less 
with the method of visual inspection than the method of the single brief glance. 


II. METHOD 


M o E G ayn were mounted on 35mm. slides, in circular frames. They were 
Examples are tn o FD (forms with details), DD (details only) and FF (forms only.) 
group being com ey f si 1. These were casually sorted into two groups of test-items, each 
items in a group ue s eight of each of the three kinds of configurations. The twenty-four 
second NIN AR ie enna a sequence of initial and subsequent presentations (first and 
of each of the three kinds ae ipoggi presentations in all. This arrangement was such that: 
appearing (as an initial or ihe igurations two would be presented with one other configuration 
subsequent appearances; two at aed presentation in its own right) between their initial and 
interventions; and two EN amd ve other presentations so intervening; two with ten such 
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A projector with a variable-speed light-interruptor permitted exposure of the configurations 
in a dark room for brief or lengthy periods as a display 20 in. in diameter on a screen 6 ft. in 
front of S. The S was tested with one group of items at one exposure and with the other group 
at a second exposure—the exposure being 5-0 sec. or 0-07 sec. (This latter exposure being brief 
enough to prevent a second fixation.) To anticipate the 5-0 sec. exposure S fixated the centre of 
the circle of light in which, at about 10 sec. intervals, a configuration appeared for 5-0 sec. To 
anticipate the short exposure, S fixated the centre of the circle of light—appearing in successive 
0-07 sec. flashes at 1-0 sec. intervals—where, after approximately ten such flashes, the configura- 
tion appeared for 0-07 sec. (The two procedures were thus technically equated only for time 
elapsing—approximately 10 sec.—between cessation of one presentation and onset of the next.) 
Each test took about 10 min., with a recess of 5 min. between. 


Fig. 1. Examples of meaningless configurations: left to right, FD (form & detail), DD (details 
only), FF (form only.) 


The S was told that he would be viewing meaningless shapes each of which would appear a first 
time and reappear sooner or later in an indefinitely long series of such presentations; that he was 
to ‘look hard’ at each as it appeared in order to be able to recognize it later; that he was to 
indicate whether he recognized a configuration by calling ‘Yes’ or ‘No’ after each presentation, 
Starting with the first one in the series; that by ‘Yes’ he would mean it was one he had seen 
before and that by *No' he would mean he had not seen it before. 

Subjects were twenty-four young males (aged 18-22 years, the mean being 19), applying for 
enlistment at an Army recruiting depot. They were informed that the tests measured visual speed 
and memory. They were permitted to assume that the tests were an integral part of the routine 
military examination. 

A factorial design was employed accounting for the variables: item groups (two), order of 
group presentation (first, second), exposures (two), kinds of configurations (three), and appearance 
intervals (four). Since the types and appearance intervals of the configurations were invariant 
within the sequence of presentations within the item groups, replication was based on the first 
three a/m variables 2x2x92. Thus a threefold replication called for the present 24 Ss. 

Scoring was in terms of errors. An erroneous ‘No’ response (failure to recognize a configura- 
tion on its second appearance) constituted a non-recognition; an erroneous ‘Yes’ response 


(wrongly ‘recognizing’ & configuration on its first appearance) constituted a false recognition. 
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III. RESULTS 


The data of main interest are set out in Table 1, and the appropriate analyses of 


variance are shown in Table 2. The significant findings are displayed in Figs. 2, 3 
and 4. 


Table 1. Non-recognitions of diverse novel configurations at various 
intervals and exposures 


Presentations intervening between 
initial and subsequent appearance 


Kind of ~*~ 
Exposure configuration 1 5 10 15 Total 
0-07 sec. FD 11* 9 9 19 48 (49)T 
DD 12 13 19 16 60 (59) 
FF 12 10 14 21 57 (79) 
Total 35 32 42 56 165 (197) 
5:0 sec. FD 9 1 5 21 36 (25) 
DD 8 4 11 17 40 (42) 
FF 5 4 11 15 35 (65) 
Total 22 9 27 53 111 (132) 
Total 57 41 69 109 276 (319) 


* Total possible per cell, 48—based on 


24 Ss and 2 configurations per interval. 
T In brackets, false recognitions of confi, p ; 


igurations on first appearance—based on 24 Ss and 8 configura- 


tions. 
Table 2. Analyses of variance for non-recognitions and false recognitions 
of diverse configurations at different intervals and exposures 
D.F. M.S. F 

" 

Source Non-R False Non-R False è Non-R False 
Item groups (S) 1 T 0-007 3-673 = = 
Group order (0) 1 1 0-028 2-506 = a 
E 

xposures (E) 1 1 5-062 21-006 13-64* 10-69* 
Item types (C) 2 2 0-333 25-965 = Joi 
Appearance 

intervals (I) 3 = 5-852 - 1577* Es 
Interactions: 

lst order 24 9 

0-426 . = kr 

xd mm 34 7 0-361 m "D = 

rd order 23 é — ped 

4th order 6 = HE nan rem "2 
Within cells 480 120 0-371 1-965 = Pra 
"Total 575 143 0-399 2-408 -— p 

* P — 0901. 


Looki 
"nb vd l and 2, there were no significant first order or lower inter- 
visual ing me. of hiyo been consolidated. Tt will be noted that tho method of 
pection was slightly, but consistently and significantly, superior to the 


single brief De A a 
T ef glance in minimizing both non-recognitions and false recognitions. 
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Non-recognitions (Fig. 2) were unrelated to the type of configuration employed, 
running at about 20% by the method of visual inspection and 30 % by the method 
of the single brief glance. False recognitions (Fig. 3) were markedly affected by the 
type of configuration with both methods of observation—the percentages being, 
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Configurations 
Fig. 2 
Fig. 2. Non-recognitions of configurations on second appearance in terms of kinds of configura- 
tions and exposures employed. Exposure: —, 0-7 sec.; - - - - 5-00 sec. 
Fig. 3. False recognitions of configurations on first appearance in terms of kinds of configura- 
tions and exposures employed. Exposure: —, 0-07 sec.; - - - -, 5-00 sec. 


Fig. 3 


50 


$ 


% of non-recognitions 
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Fig. 4. Non-recognitions of configurations on second appearance in terms of intervals between 
first and second appearances, Exposure: —, 0-07 sec.; - - - - 5-00 sec, 


for FD, DD and FF configurations respectively 13, 22, and 34 with visual inspection, 


and 25, 31, and 41 with the single brief glance. 
Non-recognitions increased as a function of the number of perceptual occasions 


intervening between the initial and the subsequent appearances of the configurations, 
as shown in Fig. 4. With an interval of fifteen occasions, visual inspection was no more 
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effective than the single brief glance—non-recognitions approaching 40% in both 
cases (presumably, if extrapolated, approaching the chance level with an interval of 
eighteen or twenty intervening occasions.) This change occurred independently of 
the kinds of configurations employed. 

Relating these findings to the initial propositions. The assumption of inherent 
differences in the three types of configurations is borne out by the systematic 
differences in false recognitions (see Fig. 3). But the first experimental proposition 
(that visual inspection should be most markedly superior to the single brief glance 
with FD configurations and least so with FF) is not borne out (see Fig. 2). Neither 
is the second proposition (see Fig. 4)—namely, that with increasing lengths of time 
and numbers of interposed presentations between first and second appearances of 
particular configurations any decline in performance should be markedly less with 
visual inspection than with the single brief glance. 


IV. Discussion 


The initial question has been: is perceptual learning, of the kind incidental to the 
recognition of novel visual configurations on a second occasion of experience with 
them, more effectively accomplished by visual inspection than by a single brief 
glance? The present findings, like those of the previous study (1959), reveal a high 
level of accomplishment by both methods in distinguishing novel configurations on 
their first appearance and in recognizing them on their second appearance, with a 
slight, but significant, advantage accruing to the methods of visual inspection. 

. The subsequent question has been: is this slight advantage in favour of visual 
inspection an incidental procedural consequence, or is visual inspection an intrinsic- 
ally superior mode of perceptual acquisition? The latter possibility, it was assumed, 
pase reside in the fuller development of cognitive associations through the agency 
he eat pu ap isi eye movements, with the collateral assumption that 
aoned. Th Drif p : Cou we recognizability of the configurations. It was 
ullis eos eed TS the method of visual inspection might prove maximally 
Sink ibutinilbiss are es gurations that provided greatest associative possibilities. 
edi drin d : is consistent with such reasoning. The advantage possessed by 
xil, dis mum E ware not to be uniquely associated with configural properties— 
ORES ca a a » as in the present study, or symmetry or structural 
horis a, Dx z: studies. The perceptual accomplishments under the two 
iique eh o: o not diverge in the expected directions. The failure of the 
Seiten, mem T apart on the basis of configural diversification, or temporal 
sumit d Sor oe i ce the superiority of the method of visual inspection cannot be 
Seeing Bits dh e compound thesis originally proposed. Either the factors of 
o ee bitter ene eye movements are not salient to cognitive associations, 
ere ie a ae to this kind of perceptual learning. 

E ra as or visual inspection as an essentially different method of 
SHE hed tes toch Em be substantiated, its slight absolute advantage may be 
FS EB ria ware, "iara Vir Recipe factors. Since no objective recordings of eye 
Hee expe. B ©, there is the possibility that they did not occur during the 

posures. But this is unlikely. Ss invariably testified that they did search 
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or study the displays during long exposures; moreover, experience with this kind of 
testing situation offers no grounds for supposing that Ss would maintain a single 
fixation during the 5-0 sec. periods. Another possible factor is that of slight dif- 
ferences in timing between the two methods of presentation. For example, while 
10 sec. intervals were maintained between cessation of one presentation and onset of 
the next, with both methods, the intervals were uninterrupted between long exposures 
and broken into ten successive flashes between brief exposures. Also, by holding the 
intervals constant differences in elapsed time were introduced; for example, with the 
second presentation of any one item coming ten items after its first presentation, the 

total period of elapsed time would be about 110 sec. with the brief exposures and 

about 160 sec. with the long ones—and, with fifteen items interspersed, 160 sec. and 

230 sec., respectively. Thus, so far as such absolute differences in elapsed times— 

apart from the number of interspersed items—may be critically important, then, as 

these latter were multiplied, the long-exposure method would be at an increasing 

disadvantage. But this becomes tenuous. A simpler and more likely explanation 

may be that performance with the brief exposures was slightly handicapped through- 

out by the method of tachistoscopic presentation employed or by some inhibition of 

subjective certainty through the disconcerting effects of a relatively unnatural method 

of observation. 

The general conclusion, in the light of all data from these several studies, would 
seem to be that the learning process entailed in initial familiarization with novel 
visual configurations is independent of viewing time and scanning eye movements, 
and that explanations of such learning must be constrained, therefore, by the fact 
that it occurs through the agency of an initial, single brief glance. 
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THE OPTIMAL PERCEPTUAL LOAD IN A PACED 
AUDITORY INSPECTION TASK 


i By E. C. POULTON 
Medical Research Council, Applied Psychology Research Unit, Cambridge 


A paced auditory inspection task was presented at four levels of perceptual load and three rates 
of critical signals. The aim was to determine whether there was an optimal range of perceptual 
load, over which deterioration in performance with time would be minimal. Beyond this 
optimal range, where the load was either too great (soon producing ‘mental fatigue’), or too 
small (soon producing ‘boredom’), greater deterioration was to be expected. The experimental 


results supported the hypothesis. 

The task with the smallest perceptual load presented critical signals only once about every 
4 mins. on average. This vigilance task gave significantly more errors than a task with a greater 
perceptual load and a higher rate of critical signals. Conditions were designed to maintain 
motivation in both cases. Thus the poorer performance is unlikely to have been due simply to 


inadequate motivation. 


I. INTRODUCTION 
(i) Changes in perceptual load 


When performance in an inspection task deteriorates with time (Wyatt & Langdon, 
1932, Fig. 10), psychologists have two common-sense explanations available. If the 
operator's perceptual mechanism is heavily loaded, we can say that he must have 
become mentally fatigued. When the perceptual load is light, we can say that he must 
have become ‘bored’. If these common-sense explanations are valid, there should 
be a middle range of perceptual load in inspection tasks, over which performance 
deteriorates less with time than it does when the load is too great or too small. In 
the case of an industrial paced inspection task lasting 8 hr. every weekday, we should 
predict a smaller increase in the proportion of errors towards the end of a spell of 
work for a task with a medium perceptualload. In the case of a brief session such as 
was used in the present experiment, we might expect no detectable increase in errors 
on the first performance of a task with a medium perceptual load, as contrasted with 
a detectable increase in tasks with greater and smaller loads. 

It is possible for deterioration during an experimental session to be masked by 
learning during the session (Thorndike, 1912). In order to test for a hidden deteriora- 
tion, it is necessary to conduct a second session under identical conditions. The score 
at the start of the second session, when the subject is fresh, gives an indication of how 
he would have performed at the end of the previous session if he had not become 
‘mentally fatigued’ or ‘bored’. However, the hypothesis of no detectable increase 
in errors for a task with a medium perceptual load, may not hold for experimental 
sessions other than the first. With repetition brief experimental sessions may come to 
resemble more closely the typical industrial situation, in which some deterioration in 
. performance with time is likely to occur at all levels of perceptual load. 

In the present experiment perceptual load and rate of critical signals sometimes 
varied concurrently. We have therefore to be careful not to attribute to a reduction 
in perceptual load an effect actually due to a reduced rate of critical signals. The 
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experiment was not concerned with subjective feelings during or after a spell of work. 
The aim was simply to relate perceptual load to decrement in performance. We 
wished to discover whether this function bears any relationship to common-sense 
explanations. 

Previous work on perceptual load has studied only the upper limit (Conrad, 1951: 
Mackworth & Mackworth, 1956, 1958; Wagner, Fitts & Noble, 1954). It appears to 
have been assumed that the smaller the perceptual load the better. Studies of per- 
formance associated with reduced vigilance or ‘boredom’ have emphasized the low 
rate of critical signals rather than the small perceptual load. The only possible 
exception is Jerison & Wallis (1957), who compared monitoring one ‘clock’ with 
monitoring three. 


(ii) Motivation in vigilance tasks 

There have been a number of studies in the laboratory of inspection tasks involving 
a reasonably difficult discrimination, a small perceptual load, and relatively infrequent 
signals requiring any action. In these vigilance tasks performance has often been 
found to deteriorate fairly rapidly. The deterioration has most frequently been 
measured in terms of the proportion of failures to respond within a specified time 
limit, following Mackworth’s original experiments (1948, 1950). 

Sometimes deterioration with time in vigilance tasks is accompanied by, or replaced 
by, a low average level of performance. In this case performance can often be 
improved by some relatively minor modification of the task, e.g. by increasing the 
rate of critical signals (Jenkins, 1958: Deese, 1955; Bowen, 1956; Bakan, 1959: 
Kappauf & Powe, 1959; Garvey, Taylor & Newlin, 1959). 

In the typical vigilance experiment the subject works by himself at a laboratory task 
which may appear rather pointless. In many cases he is never told how well he has 
done, nor given any particular encouragement to try hard. In these circumstances 
it is not surprising that his efficiency is not always well maintained. The importance 
of motivation is shown by Mackworth’s telephone-message experiment (Mackworth, 
1950, pp. 22-24). Mackworth presented a brief personal telephone message to the 
subject in the middle of the experiment, when performance appeared to be at low 
ebb. The message raised the level of performance for the next } hr. to that of a fresh 
subject at the start of the experiment. 

A method of maintaining motivation might prevent, or at least mitigate, the 
lowered level of performance which is otherwise to be expected. In the present 
experiment the experimenter remained in the room, and personally recorded the 
subject’s responses. He encouraged the subject to do his best, and gave him at the 
end some uninformative appreciation of his performance. It was hoped that this 
might prove an effective method of maintaining an adequate level of vigilance. 


II. METHOD 
(i) Experimental subjects 


The 96 subjects were all naval ratings, aged between 16 and 28 years, with a median age of 21. 
Their scores on intelligence test AH 4 (Heim, 1955) ranged from 47 to 108, with a median of Tl. 
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(ii) Experimental material 


Strings of eight numerals were recorded on magnetic tape, one strin : 

numerals in a string were read staccato in time epe ses mich, at € ec es imm in 
per sec. Each string was identical with the previous string, except for one changed numeral 
The first eight changes in the practice material are shown in Table 1. The last string in the tab ; 
is quite different from the initial string, since each new numeral remains in subsequent strin; : 
until it is replaced by another new numeral. The material thus differs from that in à WISI 
industrial inspection task. In industry the standard against which each successive item is judged 


remains constant. 
Table 1. Example of experimental material 

Serial position 1 3 4 5 6 7 8 

Initial string 


OU oto 
S 
[ 
EI 
= 
[ 
EI 


to 


Practice string no. 


Oane N 
orb bO bO bo bo t5 t5 
0000 0000 O0 Ct Or Ct 
Q3 03 92 02 02 02 o w 
oo0ooo0o0Ccco0 
M33 
"ROCA 
LL 
tO BO bO BO tO NJ 21 21 


Note: The new numeral introduced in each string is in bolder type. 


The changes in successive strings were intended to appear random, but the following restric- 
tions were imposed upon randomness : 

(a) Only the numerals 1 to 8 were use 

(b) In a set of 64 consecutive strings, e 
in each of the eight serial positions. ] 

(c) Two consecutive new numerals could not be the same, nor appear in the same serial 
position. In addition, the eight first appearances of each numeral ina set of 64 strings were 
spaced out so that all eight could not appear by chance in & small section of the set. Similarly, 
the eight changes in each serial position were also spaced out within the set of 64 strings. 

(d) The same numeral could not appear more than twice ina string of eight numerals. Strings 
could not contain easily remembered combinations such as: 22, 53 followed later in the string by 
another 53, 135 or 642. 

(e) The string at the end of the second set of 64 consecutive strings was identical with the 
initial string which preceded the start of the first set of 64. Thus the total of 128 strings formed 
a closed loop. The complete test, material contained four identical copies of this closed loop, 


which followed each other without a break. m d 5 T 
(f) The appearance of a new 6 in the sixth serial position was arranged so that this critical 


signal was separated from an identical signal by alternately 92 and 34 ii Mae ' 

These restrictions upon randomness reduced the new information presented in eac string to 
about 4-7 bits. It also reduced the standard deviation of the size of th intervals between. the 
first appearances of 6’s from an expected mean lying between 7-3 and 8-2 strings at the 5 % limit 


of confidence to 3-7. The standard deviation of the intervals between the first appearances of new 
on was redu 


i i i iti -l strings. 
Js in the sixth serial positi ced to 6 
The eaunplete tape record was played to the subject at a comfortable loudness, and took rather 


under 34 min. 


d. 
ach of these eight numerals appeared as a change once 


(iii) Experimental conditions 


nditions are listed in Table 2. 
atest perceptual load. 
had been presente 


The subject had to call out the new numeral 
d. He had always to search the eight serial 
Gen. Psych. 51, 2 


The main co 
/1 all new had the gre 


immediately after each string 
9 
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positions (Table 2, col. 2), and to decide which of eight possible numerals was the new one (col. 3). 
He did not have to specify the serial position (col. 4). This condition also had the highest rate of 
critical signals, since every string contained a new numeral. A critical response was therefore 
required every 4-0 sec. (col. 5). 


Table 2. Main experimental conditions 
Perceptual load 


In signal Time 

—_ In response between No. of subjects 

No. of ooo critical doing condition: 

No.of numerals Position Numeral signals ——_* 

Conditions (in order positions to listen must be must be (average At least Four 

of perceptual load) to search for correct, correct in sec.) twice times 
C1 all new 8 8 No Yes 4 12 — 
C2 only position 6 1 8 Yes Yes 32 48 24 
C3 only 6’s 8 1 No Yes 32 or 16 24 — 
C4 only new 6's in jn 1 Yes Yes 256 12 — 

position 6 


C2 only position 6 had the next largest perceptual load. There were two versions. C2a new 
position 6 involved calling out the new numeral if it was in serial position 6, and ‘no’ if it was in 
any other serial position. The subject had to search only in the sixth serial position. On the one 
in eight occasions upon which the new numeral appeared in this position, he had to decide which 
of the eight possible numerals it was. Both the numeral and the serial position had to be correct. 
Critical signals occurred on average every 32 sec. In the C'2b all position 6 version the subject 
had simply to call out after each string the numeral in the sixth serial position, whether it was 
a new numeral or not. The perceptual load and the rate of critical signals were the same as in 
C2a new position 6. 

C3 only 6's came next in order of perceptual load. Again there were two versions. C3a new 06's 
involved calling ‘6’ whenever the new numeral was a 6, and ‘no’ whenever the new numeral was 
any other. The subject had to search all eight serial positions, but he had only to decide whether 
the new numeral was a 6 or not. He did not have to specify its serial position. Thus the perceptual 
load was smaller than in the C2 only position 6, in which both the numeral and the serial position 
had to be correct. On average one signal in eight was critical, i.e. one every 32 sec. 

In the C3b count 6's version the subject had simply to call out the number of 6’s in each string 
of numerals. The perceptual load was the same as in C3a new 6's. The rate of critical signals was 
twice as great, since the subject had to change his response when a 6 disappeared as well as when 
a new 6 appeared. 

C4 only new 6's in position 6 was a vigilance condition. It had the smallest perceptual load, 
and critical signals occurred on average only once every 4 min. 16 sec. The subject had to call ‘6° 


when the “~~ aerial was de provided it occupied the sixth serial position. If the new numeral 
was not a 6, or if it was a 6 but occupied any serial position other than the si 

á th. to say 
‘no’. Thus the subject had to listen either ae nece 


RU for new 6's, or for new numerals in the sixth serial 
position. Presumably he would make whichever of the two discriminations happened to be the 
easier. Once every 8 signals on average, the correct answer to this discrim 
On this occasion he had then to make the alternative discrimination als 
the sixth serial position on average once every 64 signals. 


ination would be tyes’. 
o. A new 6 appeared in 


(iv) Experimental design and procedure 


The subjects were tested almost always in the afternoon. They came to a practice session 
generally in groups of three or four. First, they were taught the procedure for C 1 all new. A few 
short practices on altogether 80 strings of numerals ensured that they knew what to do. They 
were then given a practice test on this condition, lasting about 5-5 min., for 80 consecutive strings: 
In this session the subjects had to write down their answers. After each practice they corrected 
them themselves, and announced their scores to the experimenter so that the other subjects 
could hear. 
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In the experimental sessions each subject was tested separately. Hi 
: ; . He cal i 
mg Peper eona who was seated opposite him behind js a A ee ii. 
T jects per ormed each of the six subconditions twice in the same week. The subject s 
eatea to a condition according to his score on the practice test, so that each condito Es 
per formed by the same number of good, medium, and poor scorers. In addition, the mures 
conditions for the first experimental session was chosen so that the method of erf E 
a subject in a later session would not be influenced by tips received from a EEE ak a 
At the start of the first experimental session each subject was reminded of his sco: de 
practice test, and of the scores of his colleagues. He was taught the new procedure. dh = 
then allowed to practise it on 40 consecutive strings of numerals. This practice was T aidar 
necessary until the experimenter was fairly certain from the subject’s te iun b 
knew what he had to do. The greatest number of repetitions required was four. This was e 


C2b all position 6. 

At the start of the second experimen 
not informative, indication of his general lev 
did jolly well’, or ‘you didn’t do too badly’. He was en 


Session. 

After separato groups of twelve subjects had performed each of the six subconditions twice 
two additional groups of twelve subjects each were given the two versions of C2 only position 6 
four times in the same fortnight (see Table 2). The scores of these two groups on the practice 
test were distributed similarly to the scores of the other six groups of subjects. 


tal session the subject was given some encouraging, but 
el of performance in the previous session, e.g. ‘you 
couraged to do still better in the present 


(v) Scoring and calculations 
3 show the main ways in which the experimental condi- 
red upon responses to new 6's in position 6. C3 only 6's 


and C1 all new were also scored upon responses to all new 6’s. C2 only position 6 and C1 all new 
were scored upon responses to all new numerals in position 6. C1 all new was scored upon 
responses to all new numerals. C35 count 6’s was also scored upon responses to the disappearance 
of a 6, but these responses are only considered in Result (iii. Fig. 1 uses the data from the 
maximum number of critical signals in each condition. The only exception is the omission of 
responses to the disappearance of a 6 in C3b count 6s. The ways in which different kinds of 
errors have been classified are described in Result (iii). 

For each subject the trend in errors for the four quarters of each experimental session was 
fitted by an orthogonal polynomial of degree 1 (Fisher & Yates, 1948, Table 23). If the me: 
slope for any condition was significantly different from zero, this was taken to indicate deteri I 
tion or learning during the session. From the individual polynomials, the expected Won o: 
was caleulated for an imaginary 'fifth quarter'. If the mean error for the first, quarte: f the 
subsequent session was significantly smaller than this, it was assumed to demonstrate m A : 
ment in performance during the previous session which was concealed by learning (Thorndike, 
1912). In these and other statistical tests ¢ was generally used. Where a t-test, was inappro ed s 
owing to the distribution of scores, asimple binomial test or a median test using x? was i ae 


Special statistical tests are described in the text. Two-tailed tests have always been used except 


where stated. 


The headings of the columns in Table 
tions were scored. All conditions were sco 


III. RESULTS 


(i) Relative difficulty of experimental conditions 

ard deviations (S.D.'s) for each experimental period or day 
fferent methods of scoring comparable, the raw 
100 critical signals scored. The s.p.'s 


The means and stand 
able 3. To make the di 


rted into errors per 
between subjects. The two versions of C2 only position 6 


herefore been combined. The two versions of 


are given in T 
means have been conve 
represent the variability 
gave almost identical results, and have t 
C3 only 6’s have been combined for the same reason. 

All the four main experimental conditions can be compared only upon the critical 
Signals which were common to them all: new 6’s in position 6 (last column in Table 3). 

9.2 
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Each subject was only presented with eight of these signals per day. A greater 
number of critical signals was common to C2 only position 6 and C1 all new (middle 
column), and to C3 only 6's and C1 all new (one from last column). The table shows 
that in general the order of difficulty corresponded to the order of perceptual load, 
with C1 all new significantly the most difficult condition. The one exception to this 
rule was C 4 only new 6's in position 6, which was significantly worse than C3 only 6’s, 
although the perceptual load was lighter. C4 only new 6's in position 6 had a very 
low rate of critical signals (see Table 2). 


Table 3. Errors per 100 critical signals for the main experimental conditions 


Critical signals scored 


All new New numerals New 6's in 
Conditions numerals in position 6 New 6's position 6 
(in order of r 
perceptual load) Mean S.D. Mean* S.D. Meany S.D. Meant s.p. 
Day 1 
C1 all new 38-6 15-5 49-6 24-0 36-6 47-6 48-0 35.4 
C2 only position 6 — — 25.2 20-6 — — 20-6 20-8 
C3 only 6's 9-6 6-82 16 414 
C4 only new 6’sin — 17-7 20:8 
position 6 
Day 2 
C1 all new 31:58 12-7 42-18 19-8 32-7 16-1 34-48 22:8 
C2 only position 6 — — 9-2§ 131 — — 73$ 119 
C3 only 6's — — — — 5-1$ 4-28 1:0 3-45 
C4 only new 6's in T3 14-9 
position 6 
Day 3 
C2 only position 6 — — 3-8$ 6-30 — — 1:68 4:13 
Day 4 
C2 only position 6 — — 1-6§ 2:10 — — 1:0 3-45 


* C1 all new, different from C2 only position 6 at the 0-001 level on both days 1 and 2. 
T C1 all new, different from C3 only 6's at the 0-001 level on both days 1 and 2. 


i i Day 1. C3 only 6's, different from all others at the 0-02 level or better. None of the other difference? 
is significant, 


Day 2. C3 only 6’s, 


i different, from C2 only position 6 at the 0-05 level, but not different from 
C4 only new 6's in positio; 


n 6. C1 all new, different from all others at the 0-02 level or better. 
$ Improvement over previous day significant at the 0-05 level with a one-tailed test or better. 


(ii) Trends between and within days 


Comparing days, Table 3 shows that practice significantly improved performance. 
The only exception was C 4 only new 6’sin position 6. This was probably due to the small 
amount of data available in this condition. Only nine subjects made any errors at all- 

The four quarters of each experimental period are directly comparable to each 
other, since the experimental material was identical. Fig. 1 shows the trends betwee? 
quarters for the different experimental conditions. 

In C1 all new there were no significant differences between quarters on day } 
(P > 0-05), and there was also no significant trend. However, the average error i? 
the first quarter of day 2 was significantly less than that predicted from the individual 
trends in performance within day 1 (P = 0-01—see Scoring and Calculations). This 
suggests that there was a decrement in performance towards the end of day 1, but 
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= A = masked by learning (Thorndike, 1912). The hidden decrement could be 
attributed to ‘ ta igue’, si i ition i i 

a mental fatigue', since this condition involved a considerable perceptual 
Mr individual trends in errors for the four quarters of day 2 were not significant 
(P = 0-13), although the difference between the combined first two and last two 
quarters was just significant (P = 0-05). On day 1 the first 2-0 min. of the first 
quarter produced 20% less errors than the corresponding first 2-0 min. of any of 
wis subsequent quarters (P = 0-05 or better). The corresponding figure for day 2 was 
30% (P = 0-02 or better). There were no other significant trends between corre- 


sponding periods within quarters. 


0-4 


06 


10 


Errors per 100 critical signals (log scale) 


2 
Day 1 Day 2 Day 3 Day 4 
Consecutive 8} min. periods 


n and between days for the four main experimental conditions. Means are 
wing number of observations: B, C1 all new: 128 responses from each of 
C2 only position 6: sixteen responses from each of forty-eight subjects on 
h of twenty-four subjects on days 3 and 4. 0,03 only 6’s: sixteen 
ubjects. ®, C4 only new 6’sin position 6: two responses from 


Fig. 1. Trends withi 
based upon the follo 
twelve subjects. A, 
days 1 and 2, and from eac 
responses from each of twenty-four s 


each of twelve subjects. 

no significant trend between quarters on day 1, but a just 
ards the end of the session as compared with performance 
in the first quarter of day 2 (P = 0-05). This hidden decrement might be attributed 
to ‘boredom’, since here the perceptual load was small. The individual trends 
indicating an increase in errors on day 2 were not quite significant (P = 0-055 with 
a two-tailed test), although the difference between the first and last quarters alone 


was significant (P = 0-02). 
C? only position 6 improved signifie 


better). In both cases performance int 


C3 only 6’s also showed 
significant decrement tow 


antly during both the first 2 days (P = 0-01 or 
he first quarter of the subsequent day was not 
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significantly better than was to have been expected from the individual trends of the 
previous day (P — 0-22 between days 1 and 2. The twenty-four subjects who carried 
on to day 3 performed on average in the first quarter exactly as predicted from their 
individual trends during day 2.) Thus there was no evidence of a decrement, either 
visible or hidden, during the first 2 days. If our initial hypothesis is correct (see 
Introduction (i)) no decrement was to have been expected in this condition, at least 
on the first day. For the perceptual load was of intermediate magnitude, and thus 
might not produce either ‘mental fatigue’ or ‘boredom’ during the } hr. of the first 
experimental period. 

There was no significant trend during day 3. Performance in the first quarter of 
day 4 was not quite significantly better than that to be expected from the individual 
trends during day 3 (P — 0-055 with a two-tailed test). The visible decrement on 
day 4 was just significant (P — 0-05). Only twelve out of the twenty-four subjects 
were still making errors, but ten of them showed the trend. 

C 4 only new 6's in position 6 did not yield enough data to give trends which were 
significant. For what it is worth, the trends shown in Fig. 1 follow most nearly those 
for C3 only 6's. 


(ii) Nature of errors 


C 1 all new. On the first day the proportion of errors which consisted in a failure to respond 
rose from 46 % in the first quarter to 59% in the fourth quarter. The corresponding proportions 
for the second day were 41 and 45 95. Errors did not tend to run in sequences longer than those 
to be expected by chance. 

Fig. 2 gives the proportion of errors for each of the critical numerals 1 to 8, and shows 
the numerals guessed in error. It also gives at the bottom the ratio of non-critical to critical 
numerals in the series. All twelve subjects made fewer errors on the numeral 7 than on 1 
(P « 0-0005). Since out of the twenty-eight possible comparisons between numerals we have 
selected the most extreme, we have to divide our P value by 28. This still leaves P < 0:014- 
A Friedman two-way analysis of variance by ranks (Siegel, 1956, p. 166) showed that there were 


also significant differences in the proportions of incorrect guesses (P — 0-002). For all subjects 
combined, the tau correlation b: 


non-critical num 


guesses tended to avoid the numerals 1 

Fig. 3 gives the Proportion of errors for each serial position, and the serial positions of the 
numerals guessed incorrectly. All twelve subjects made fewer errors on critical numerals in 
serial position 7 than in position 6 (P < 0:014). A Friedman two-way analysis of variance bY 
ranks showed that there were also significant differences in the proportions of incorrect guesses 
(P = 0:001). 

The first and last positions in the series gave 
tended to avoid numerals in these positions. Posit: 


reduced numbers of failures to respond, and of incorrect selections. 
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When a number in the wrong serial positi 

à g position was selected, the number in position 5 
about 60% of the time, and that in position 7 about 30%. These sont Wear ae 
same for both subconditions, and did not alter appreciably with practice. — 


40 39 
40 
36 34 35 35 3 


29 


Percentage of errors 
on critical numerals 
20 


of each kind 
10 
0 
Critical numeral — 1 2 HB 4 & * 7 


Incorrect guesses of 
each numeral per 10 
100 critical numerals 
of the same kind 20 


Ratio of 

non-critical 8:1 
numerals 

of each kind to "E 
critical numerals 


431 

Critical numeral —> 1 2 LE 5 6 7 8 

Fig. 2. The upper part shows the proportions of errors by critical numerals of each kind in 

C1 all now. Data from the 2 days have been combined. Means are based upon 128 responses 

from each of twelve subjects. The middle part shows on the same scale the proportions of guesses 

of each numeral, when some other numeral was correct. The bottom part shows the ratio in the 
experimental material of non-critical to critical numerals of each kind. 


52 


Percentage of 
errors on critical 
numerals in each 
serial position 


Serial position — 


Serial positions of 
incorrect guesses 
on same scale 


ws the proportions of errors by serial position of critical numeral in 
ows on the same scale the proportions of guesses of the numeral in 


per half sho 
ome other position was correct. 


er half sh 
when the numeral in s 


Fig. 3. The up 
C1 all new. The low 
each serial position, 
new 6 was the only 6 in the series, it was missed about 2-5 times less 
ame serial position, but was the second 6 in the series 


C3 only 6’s. When & 
half of the difference in this condition between scoring 


frequently than when it occupied the si 


(P = 0-001). This could account for about 
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all new 6's (Table 3, last column but one), and scoring only new 6's in position 6 (Table 3 last 
column). For new 6's in position 6 were always the only 6's in the series. 

In C3b count 6's the subject had to call out after each series the number of 6’s which it con- 
tained. Failures to report that a 6 had disappeared were about as frequent as failures to report 
a new 6. 

C 4 only new 6s in position 6. One-sixth of the errors were preceded fairly closely by responding 
in error to à new 6 in the fifth serial position. In these cases the subject may have been listening 
to the numeral in this serial position when the critical signal arrived. With the other errors we 
have no direct objective evidence to suggest what the subject was doing. 


Table 4. Nature of errors in the two subconditions of C 2 only position 6 


Mean errors per 100 
new numerals in position 6 


Classification of errors Day 1 Day 2 Day 3 Day 4 
C2a new position 6 Total 24-5 9-0 21 11 
Previous response not to position 6 6-1 1-7 0 0 
Previous response to position 6 Total 18-4 73 21 11 

No change in response 11-3 48 14 0-9 
Wrong numeral selected 5-2 2-0 0-7 01 
No response 1-9 0-5 0 01 
C2b all position 6 Total 26-0 9:5 55 24 
Previous response not to position 6 4-6 1-1 0-3 03 
Previous response to position 6 Total 21-4 8-4 52 L8 
No change in response 51* 2-7 12 o* 
Wrong numeral selected 8-8 3-3 2:2 r5 
No response T-5* 24 18 0-3 


" T ars 
C2a new position 6—C 2b all position 6. P = 0-05 with a one-tailed test or better. 


(iv) Other points 


Scores on the practice test (see Method (i i 
. > t iv) correlated 0-48 (P = 0-001) with scores 9" 
intelligence test AH 4 (Heim, 1955). The experimental material has been demonstrated to ® 


number of foreign visitors. In order to s j 
D . ipot the nev i for 
English to be one's native language. ard ete 


IV. Discussion 
(i) Decrements on day 1 were found only outside the middle range of perceptual load 


As mentioned in the Introduction (i), the hypothesis of no decrement for a tas* 
with a medium perceptual load need not apply to the second and subsequent expe"! 
mental periods. It is only on day 1 that we should necessarily expect no decrement 
with a medium perceptual load. 

C Y all new was the inspection task with the greatest perceptual load (see Table 2) 
The results in Table 3 support this contention. The average proportion of errors was 
about 40% on day 1 and 30% on day 2. This is a significantly greater proportion 
os n i of the other tasks investigated. Subjects performing this task for about 
ps rain bear be the most likely to produce a decrement which could 
eiim mental fatigue’. Result (ii) shows that there were significantly mor 

owards the end of day 1 than were to be expected from performance at 


i > 
ped of day 2. The decrement towards the end of day 1 is not visible in Fig. 1 al 
as masked by learning (Thorndike, 1912). 
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C3 only 6’s was an inspection task with a small perceptual load (Table 2). Table 3 
shows that the average proportion of errors was only about 10 % on day 1, and 5 % on 
day 2. This is significantly smaller than in any of the other tasks. The subjects per- 
forming this task for about hr. would therefore be the most likely to produce a 
decrement which could be attributed to ‘boredom’. Result (ii) (see Fig. 1) shows 
that the trends for this task behaved very like those for C 1 all new. There was a just 
significant hidden decrement on day 1. 

C2 only position 6 was an inspection task with an intermediate perceptual load 
(Table 2). Table 3 shows that the proportion of errors on it lay between the proportions 
for C 1 all new and for C3 only 6’s. On day 1 it gave about 25 % of errors, and on day 2 
about 10%. As suggested in the Introduction (i), this task may be in the range of 
perceptual load in which we should expect no detectable deterioration during the 
first experimental session of 3 hr. It may avoid both the overloading of the perceptual 
mechanism which should soon produce objective evidence of ‘mental fatigue’, and 
the underloading which should soon produce objective evidence of ‘boredom’. 
Result (ii) (see Fig. 1) shows that there was no significant decrement with this task 
on day 1, either visible or masked by learning. This finding can be contrasted with 
the significant hidden decrement shown on day 1 both by C1 all new with its greater 
perceptual load, and by C3 only 6's with its smaller load. 


This pattern of results is unlikely to be due to differences either in the rate or regularity of 
critical signals. Table 2 shows that C2 only position 6 had a lower rate of critical signals than 
either of the other two tasks. Thus it was the low rate which was associated with no decrement 
in performance. This is the reverse of what would be predicted from previous experiments with 


inp 4 : = 
relatively low rates of critical signals and small loads, as in C3 only 6's (Jenkins, 1958; Kappauf 


& Powe, 1959; Garvey et al. 1959). It appears unlikely that the predicted effect of the rate of 
critical signals could be reversed, even for tasks with high rates of critical signals and large 


perceptual loads, as with C1 all new. 

The interval between critical signals was also more variable in C2 only position 6 than in 
C1 all new or C3 only 6's (see Method (ii)). However, an increase in variability should if anything 
have increased the decrement in performance (Baker, 1959, Fig. 3), whereas it was only the most 
variable of the three tasks, C2 only position 6, which escaped without a decrement. 


The results thus support the original hypothesis of a region of optimal perceptual 
load. A task with a medium perceptual load did not show a detectable decrement 
during the first experimental session of $ hr., while tasks which had greater or smaller 
perceptual loads did show a detectable decrement. At present this conclusion has to 
be restricted to the particular tasks and unpractised experimental subjects used. The 
aim was simply to find out whether it was possible to distinguish a region of optimal 
perceptual load by an experiment in the laboratory. The next step would be to 
determine whether a similar distinction can be made within a set of closely related 
inspection tasks in industry. 


(ii) Motivation did not prevent lowered vigilance 


C8 only 6’s approximates a vigilance task, on account of its relatively small per- 
ceptual load and low proportion of critical signals (see Table 2). We have just seen 
(Discussion (i)) that performance at this task declined significantly during the first 
experimental period. Encouragement to the subject to try his hardest, and the 
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presence of the experimenter personally recording his responses, did not prevent 
a decrement. 

C4 only 6's in position 6 was the most extreme vigilance condition investigated. 
It presented the smallest perceptual load, and had a very low proportion of critical 
signals: 1 in 64. Result (i) (see Table 3) shows that this condition was performed 
significantly worse than C 3 only 6's, which had a greater perceptual load and a higher 
proportion of critical signals. If lowered vigilance could have been excluded by the 
experimental conditions, we should have expected the reverse result. For C4 only 
6'sin position 6 involved less work, and by conventional standards would thus be said 
to be the ‘easier’ task. The result found again suggests that although the experi- 
mental conditions may have encouraged the subject to try hard, this alone was not 
sufficient. In order to remain alert he needed a reasonable perceptual load and a 
higher rate of critical signals. 


(ili) Searching in the sixth serial position is comparable to searching for 6's 


Table 4 compares the two subconditions of C2 only position 6. On the first 2 days the overall 
proportions of errors were about the same for the two subconditions. The main differences con- 
cern the nature of the errors when the previous response was made correctly to the numeral in 
the sixth serial position. In C25 all position 6, about one-quarter of these errors involved calling 
the numeral which had just disappeared. In the remaining cases the subject did change his 
response, but he either selected the wrong numeral, or failed to respond (presumably because 
he had not spotted what the new numeral was). 

In contrast, in C2a new position 6, about two-thirds of these errors involved saying ‘no’ (see 
Method (iii)) when the new numeral should have been called. There were proportionally fewer 
failures to respond and selections of the wrong numeral. This suggests that in this subcondition 
the subject may often have said ‘no’ when he had in fact noticed a change, because he had not 


3 apr ds d m C20 all position 6 thus appear to give a clearer 
idea of the subject's difficulties than the data from C32a new position 6. We shall therefore use 


In this condition the subject had simpl, 
increase) in the number of 6’s. 

We may conclude that noting a change in the six 
to noting a change in the number of 6’s. Codin, 
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ANXIETY AS A FUNCTION OF PSYCHOMOTOR 
AND SOCIAL BEHAVIOUR 


By H. SYLVIA ANTHONY 


The aim of this study was to investigate the relation between (a) psychomotor behaviour, in 
the form of manual response to visual signals, (b) task difficulty, and (c) social behaviour, in 
the form of delinquency in a military milieu. The psychomotor response was measured in terms 
of amplitude and duration of manual movement. Significant association was established 
between psychomotor and subsequent social behaviour. The delinquent groups showed over- 
activity, in a sense defined. Overactivity has been found typical of anxiety in other experimental 
and clinical observations. 

The theoretical implications of the observed association are discussed in terms of Hullian 
learning theory and the Brown-Farber theory of frustration. It is suggested that the difference 
between the response patterns of the delinquent and non-delinquent groups may be accounted 
for in terms of the Brown-Farber formulation, under certain conditions. These require the 
assumption of a factor operative as a personality constant, affecting the strength of the 
avoidance impulse, A three-factor function of anxiety is suggested. The psychomotor and 
social behaviour of the delinquent group are held to show a common feature of extreme 
avoidance-tendency in frustrating circumstances. 


I. INTRODUCTION 


In an experiment which formed part of a larger investigation of occupational 
adaptation, Venables (1955) found that a small group of industrial employees who 
were subsequently discharged, largely for dishonesty, had given responses, on a 
psychomotor test, of a pattern significantly different from that of the total sample 
studied. The present research began as a replication of the experimental procedure 
reported by Venables, with the aim of validating this finding of significant association 
between psychomotor response pattern and job-unsatisfactoriness involving delin- 
quency. The existence of such an association was confirmed in our results, as briefly 
reported elsewhere (Anthony, 1959). This report is mainly concerned with the theo- 
retical formulation and implications of our findings. 

In Venables's research, the finding relating to delinquency was an unexpected 
by-produet; his experiment was designed to provide further data bearing on 
hypotheses largely suggested by earlier work on pilots' errors in a simulator cockpit, 
reported by Davis (1948). Such errors had been measured by amplitude and duration 
of movement, and found to range on a continuum from extensive movement in brief 
time to movement of long duration and relatively small extent; that is, from over- 
activity to inertia. An association was found between accident-proneness and 
extreme score at both ends of the range; also between anxiety-neurosis and over- 
activity, and between hysteria and inertia. 

Venables aimed to find whether the overactive-inertia continuum would &ppear 
in responses made by a low-skilled industrial group to a simple, brief psychomotor 
task; to confirm the relation between extreme scores and anxiety/hysteria diagnoses; 
to find the relation between introversion-extraversion and overaetivity-inertia, and 
the reaction of (a) neurotic patients, and (b) selected introvert and extravert 
industrial subgroups to changes of task-difficulty. 

Performance on the task was found to fall on a continuum of overactivity-inertia, 
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using a score which will be more fully described later. The neurotic patients showed 
significant differences of score at the expected extremes of the range. The anxiety- 
state patients, initially overactive, became even more so when task-difficulty 
increased, and reverted to their initial level when it was reduced again. The hysteric 
patients, initially inert, remained inert when task-difficulty increased, but bocan 
more active when it was reduced at the end of the test-session. The behaviour o 

industrial groups selected as extreme cases on tests of neuroticism and introversion- 
extraversion, was somewhat ambiguous. The extravert group scored almost identi- 
cally with the anxiety-state patients on the easy task, but more like the hysterie 
patients in manner of reaction to difficulty; the introvert group showed ee 
inertia, finally scoring at the low level of the hysteric patients, but in manner 0 

reaction to difficulty they resembled the anxiety-state patients. 

The behaviour of our delinquent groups resembles that of Venables’ extravert 
sample. He named this sample quasi-hysteric in his report. The description is not 
applicable to delinquent groups in our research, since they are more significantly 
characterized by overactivity (in which respect they resemble anxiety-state patients) 
than by manner of reaction to change of difficulty of task (in which respect they 
resemble hysteric patients). This fact, and the ambiguity of Venables's findings at 
this point, leads us to reject hypotheses explaining association between delinquency 
and psychomotor behaviour in terms of Eysenckian dimensions of introversion- 
extraversion or neuroticism, and to seek a theoretical formulation of the observations 
in other terms. 

Davis (1948, p. 39) had attributed pilot error to ‘anticipatory tension, closely 
related to anxiety’. The differences observed between our delinquent and non- 
delinquent groups corresponded in many ways to those reported between anxious and 
non-anxious subjects in experimental studies carried out within the framework of 


Hullian theory. An interpretation was therefore sought mainly in terms of that 
theory. 


II. EXPERIMENTAL PROCEDURE 


The apparatus of the psychomotor test used in this inve: 
by Venables (1955), and since the same a 


Apparatus. From the seated subject's viewpoint, this appears as a large box placed before 
him on a table. At about elbow-level is a shelf in which a slot 81 


: t 2 in. long runs loft to right; from 
this slot protrudes a movable knob with a pointer attached. Behind the shelf, a framed milk- 
white screen 8} in. wide rises at an angle of 45°. On the base of its frame are three markers, one 
central and the others equidistant 23 in. from it. 


: 1 - Thus outwards from the marker-positions, the 
slot and the screen continue for approximately 2 in., and it is possible for the pointer to overshoot 
the mark by this amount. 


Behind the screen are placed, over each of the side markers, vertical columns of five stimulus- 
lights, in form rather like miniature traffic-signals. Their position is not visible until alight- 
Reading from the bottom the lights show (1) white, (2) green, (3) red, (4) vrs, (5) No. 
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Instructions are as follows. ‘When you hear this click’ (a signal indicating that a new stimulus is 
being presented) ‘move the pointer from the mark in the centre to the mark under the white light, 
if it is on its own, or has green or YES above it. But if it has red or No above it, move the pointer 
to the mark on the opposite side. Then move the pointer as quickly as possible back to centre.’ 
The instructions are repeated, with a final reminder: ‘There and back as quickly as possible.’ 
A period of practice ensues, at slow speed (3 sec. intervals between signals), during which the 
subject may ask questions. He is then told that there will be aseries of white-light signals, followed 
by aslightly faster series using all the lights, and then a third series using white lights only as before. 

The signals are given in & predetermined random sequence, fifty presentations in each of the 
three series, A, B and C. The first and last series are identical sequences given at 2 sec. intervals. 
B-series signals are given at 1-5 sec. intervals, and employ all the lights except on every fifth 
display, when white lights only are used, as in A and C series. Only responses to white lights are 
scored, the response to every fifth signal being scored throughout the test. 

The pointer is attached to a lever controlling a pen which records the subjects response on 
a moving paper. Another pen, mechanically controlled, traces a central line. The trace made 
by the subject’s handling of the knob between responses also runs approximately centrally 
along the paper. The response-movements trace hairpin-shaped deviations from this central line, 
their extent being due to the amplitude of the movement of the hand, and their basal width to 
the movement of the paper, registering the time spent between the beginning and completion 
of the response. " 2 ; 

The score for each of the three series is obtained by: (a) measuring, in every fifth response- 
trace, the sideways-extent and the basal width; (b) summing the ten measures so obtained in 
each case; (c) caleulating the ratio of the sums, extent/width ; and (d) taking the log to base e of 
this ratio (Fisher & Yates, 1957, table XXVI)—to two decimal places. i 

The use of this ratio as test score is due to Venables, who experimented with several combina- 
tions of the two measures, which he symbolized as R (response) and W (width). We logged the 
ratio so as to normalize score distributions otherwise consistently skew, and symbolized the 
components of the logged ratio as E and T, so as to avoid confusion with the unlogged measures, 
and to record the view that the measure of width is a measure of time. The variates E/T 4. 
E/T, E/T, multiplied by 100, will be referred to as A, B and C scores. . 

The subjects were young men presented to a Trade Selection Board as candidates for recruit- 
ment to a Royal Air Force ground trade, at à period when almost all men aged between 18 and 
25 years wore liable for two years' military service. The modal age on testing was between the 
eighteenth and nineteenth birthday; the upper limit of range was 34, but few candidates were 
over 23 years of age. Conduct-records of samples entering within a given period were finally 
analysed when those entering on the minimum 2-year engagement were due for discharge, so as 
to maintain the character of the sample in respect of engagement undertaken. 

Every candidate had been recently passed fit by Medical Boards, and accepted as eligible for 
R.A.F. ground-trade service on the results of recruit-tests of ability and aptitude. Candidature 
was voluntary; those not genuinely desirous of entering the trade were not favourably considered 
by the Board. 

The trade demanded certain qualities of character or temperament rather than special technical 
skill or educational attainments. Recruits of exceptional intelligence or skill were mostly ear- 
marked for other trades or for officer-selection. In consequence, the sample, while excluding the 
dullest recruits, included a relatively high proportion of men occupationally unsettled or poorly 
qualified. It also included, however, a number whose skills fitted them for civilian trades or 
professional training in which the R.A.F. could not currently place them, and a few who had 
junior civil experience in the trade for which selection was being made. The average general 
intelligence of candidates, as measured by R.A.F. entry tests, approximated that of the United 
Kingdom population of their age-group, but with relatively little variance, few scoring below 
— 0:5 or above + 1-0 z-score. 

Over a period of more than two years, more than 2000 men were tested. Records of subsequent 
conduct were available for those who entered the trade—over 75% of the total. The samples 
quoted were drawn from the body of candidates either by random sampling towards the close 
of the period, or by using all records of candidates or entrants tested up to a given date, In 
addition to the candidates, 20 subjects "were tested as controls; unfortunately the opportunity 
or testing non-candidates was very limited, after the apparatus had been checked and training 
Siven on administrative procedures. 
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The criterion of delinguency. The criterion of delinquency was dual: by number of occasions 
of offence (convictions), and by penalty awarded, as shown in the list below. 


Category Convictions Penalty 
(0) 0 None 
(a) 1 Admonished or reprimanded only 
(b) 1 More than (a), less than (c) 
(c) 1 Confined to camp 7 days; loss of 

1 day's pay or both penalties 

(d) T More severe than one of (c) 
(e) 2 or more All less than (c) 
(f) 2 (c) or (d) on at least one occasion 
(g) 3 or more Same as (f) 


Penalties above category (c) may be awarded only by senior officers or civil courts; such 
offences are listed in Table 1 as serious. Minor offences include behaviour which in civil life 
would rarely be classed as crime, though if persistent it might result in job-dismissal or unemploy- 
ment. Those judging offenders knew nothing about the test. 


Table 1. Number of convictions and nature and rating of offences of 
candidates who entered the trade over a period of 5 months 


Rating of offence 
A 


= 
Serious Minor 
Nature of one offence per conviction "No. 96 No. 926 
Theft, arson, desertion, striking a superior 5 13-9 — = 
No information 2 5-6 = —-— 
Absent without leave, more than 24 hr. 12 33:3 — -= 
Absent without leave, less than 24 hr. 2 5-5 41 28:9 
Neglect of duty, disobeying orders, conduct prejudicial 29. " 
to discipline, etc. ES i = ^ hi 
Motor transport (including civil) 6 16-7 T 49 
Civil (not w.r.) 1 2.8 2 14 
Dress, kit, loss of documents, ete. = Be 22 15:5 
Total (convictions 36 100-0 142 100-0 
Total (offenders) ` 34 83 


Notes. (1) The offenders totalled 117, representin; 9 
5-month period, the conduct records of tho total sa 
mately 1} years after trade-entry. The remainder of the sa 
offence has been entered per conviction. 
of several offences simultaneously, 
for a single offence. This method pre 


of all candidates entering the trade over the 
aving been studied over a period of approxi- 
ler o mple had no record of conviction. (2) Only one 
Rating is determined by penalty. In the event of conviction 
the penalty may be more severe than would normally be awarded 
vents exactitude in the numerical distribution by nature of offences: 


IIL ExPERIMENTAL RESULTS 


Preliminary findings. Distributions of E, T, and E/T scores were found to be 
continuous and unimodal, tending to bunch at the lower end of the scale in each case: 
but approximating symmetrical form when logged. 

The score variate H/T, being an average of distance moved over time taken, 1$ 
obviously greatest when an extensive movement is made in brief time, and leas 
when a movement falling short of the mark takes 1 
the subject is instructed to make a movement of precise extent as quickly as possible: 
optimum performance is represented by centra] E values divided by minimum 1 
values; the same score would be given by a larger E divided by a larger T. A wide 


a long time to complete. Since 
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range of scores will clearly have the same value as that produced by optimum per- 
formance; in effect, the scale does not measure performance efficiency. Further, 
E and T are measured and scored irrespective of whether the subject moves the 
knob in the right or wrong direction. 

From the physical properties of the apparatus manipulated, one would expect 
that, as a general rule, more time would be taken in making a movement which 
overshoots the mark than in making one which falls short of it, and vice versa. 
‘A positive correlation would then appear between E and T values, and the ratio H/T 
would tend to minimize the differences due to E and T' considered separately. This 
does not occur. In a sample of 169 candidates tested to a given date, the product- 
moment ry; was found to be negative and significant at or above 1 % level for both 
A and B series. Subjects who tend to overshoot, tend to take less time, and vice 
versa. The ratio, by combining the two measures, therefore provides an index more 
extensive than either measure taken separately. 

Venables’s finding of non-significant correlation between psychomotor test scores 
and general intelligence was confirmed in respect of A, B, and C scores and reaction 
to change of task-difficulty (A — B, B—C). 

Individuals tend to score at a characteristic level throughout the test. In a random 
sample of 20 % of all candidates tested to a given date (sample x = 251), the product- 
moment r coefficients of series’ scores were: AB, + 0-88; AC, +0-87; BC, +0-87. 

In previous researches, the direction of deviation of B score from A and C scores 
has been found to be associated with personality factors: the confirmation of this 
finding is shown below. 

Association between test results and conduct records. Study 1. A sample of all 
candidates who entered the trade for training up to a given date (n = 601), was 
divided into good and bad groups. The former included criterion categories listed 
(0) to (c) above, together with a small group who had failed on trade training for 
technical reasons only. The latter included the remaining criterion categories, to- 
gether with a small group who had failed on trade training owing to unsuitable 
character as judged by the training staff. The staff had no knowledge of the test 
results. 

Differences of mean score between categories within each group were not significant, 
in the sense that the value of P was in every case greater than 5%. Differences of 
mean score between the good and bad groups were statistically significant, as shown 
in Table 2 below. 

The bad group is found to make a significantly more active score on the initial 
series (A); to reduce activity when the task becomes more difficult on B series, 


Table 2. Mean and variance of scores of ‘good’ and ‘bad’ groups (Study 1) 


‘Good’ group ‘Bad’ group P of difference 
between 
Series Mean Variance Mean Variance means 
A 196 (1494) 220 (1604) < 0-001 
A—B 3-2 (420) 13-0 (629) < 0-05 
BC 6-2 (439) 14-0 (347) < 0-05 
J 4 
n 567 34 


i5 Gen. Psych. 51, 2 
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significantly more than the good group; and to revert to approximately the former 
activity level when the task becomes easier again and the end of the session is in sight. 

Despite the relatively large swing towards inertia on the difficult task, the bad 
group made a mean score significantly higher than that of the good group on the 
difficult task also (P = 0-05). 

Later studies. The general picture presented in Table 2 was maintained as greater 
numbers passed before the Board, and the trade-entrants (whose records alone could 
be followed up) moved into and sometimes on from the successive crime categories. 
Comparison of the no-conviction and one-minor-crime groups consistently indicated 
no significant score difference between them; the former group has therefore been 
omitted from the study quoted in Table 3. The training-withdrawal groups have also 
been excluded from the sample, owing to the lack of further records in their case. 
Scores of a small group of non-candidates have been added. 


Table 3. Mean and variance of scores of groups distinguished. by crime- 
category and candidature (Study 2) 


Candidates 

Non-candidates abe d e f g defq 

—— 
Series z s? z st Li E z Ei Ed s? 

A 177* (894) 194 (1789) 203 215 227 251 217*** (1331) 
B 187 (1196) 192 (1422) 198 209 215 222 208*** (748) 
e 182 (1391) 197 (1781) 210 218 219 244 219*** (879) 
A-B —10:0*** (233) +21 (228) +71 +15 +106 T285 +90 600) 
B-C + 6:0** (353) —58 (318) —1l1 -95 =27 —22:0 —10-0 (B 

n 20 93 17 10 9 40 


Note. The difference from the corresponding score of the abc (one-minor-eri is significant 
at * 5% level, ** 39 aoi ee eng g (one-minor crime) group is signific: 

The difference between the scores of non-candidate and defg (serious and multiple crime) groups is in 
every case significant at or below 5 % level. (Fisher & Yates, 1957, Table TE) 


It is seen that the non-candidate group showed lower activity scores, with increase 
of activity when task-difficulty increased. The differences between delinquent and 
non-delinquent (one-minor-crime) tradesmen confirm in more detail those already 
shown by the results in Table 2. 

Differences in score-variance between groups were rarely found significant at 
5% level; the number of instances of difference approximating this level were not of 
consistent direction, and appeared attributable to chance. 


IV. Drscussiox 


referring particularly to the work of Mowrer (1939) on the relation between heightene 

expectancy and overactivity. Anxiety is here defined as a hypothetical state 
accompanying or resulting from the anticipation of noxious stimulation such as pain- 
restriction of functional freedom, diminution of status or failure to attain a goal- 
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The association between conditions producing such anticipation, and muscular 
tension, restlessness and lowered stimulus-thresholds has been frequently demon- 
strated as, for example, by Freeman (1939) and Masserman (1943), and more recent 
experiments have shown the association between anxiety manifested verbally and 
rapidity and amplitude of manual movement (Castaneda, 1956). The relationship of 
anxiety and activity does not appear to be simple and constant; our results confirm 
those of Davis in showing that high initial activity, apparently associated with 
anxiety, is under certain conditions followed by extreme reduction. 

Anxiety as drive. In Hullian learning-theory, anxiety is frequently identified with 
drive, and is held to take the place, as motivation for human action, of the primary 
biological urges such as hunger. As such, it represents primarily a genetic, unlearned 
component of behaviour. From the interpretation of drive as anxiety, it is predicted 
that more-anxious individuals, or individuals when more anxious, will learn more 
rapidly or efficiently than less-anxious individuals, or the same individuals when less 
anxious. In the comparison of groups of subjects whose level of anxiety has been 
determined either on a verbal scale or by other methods, this prediction has frequently 
been verified with regard to speed of conditioning and the learning of simple tasks, 
but when more complex demands are made on the subject, the reverse has often been 
found; subjects judged less anxious tend to give superior performance. From the 
extensive literature may be mentioned the studies of Welch & Kubis (1947), Lucas 
(1952), Montague (1953), Farber & Spence (1953), Spence & Taylor (1953), Taylor 
(1956), Davidson, Andrews & Ross (1956), Hill (1957), and Nicholson (1958). 

The psychomotor test does not measure current learning, nor is the score an index 
of efficiency; nevertheless, if the initial activity score is taken as an index of chronic 
anxiety level, a corresponding pattern appears to that presented by the results in 
researches on the relationship between anxiety and learning proficiency. The groups 
scoring higher on the simpler task tend to reduce their activity on the succeeding 
complex task, while the group scoring lower on the simpler task tend to maintain or 
increase their activity. The pattern appears in Table 3 above, if delinquency is 
taken as the criterion of anxiety. 

Anxiety as stimulus to habitual response. The reduction of score of the more-anxious 
groups on the more difficult task is not easy to reconcile with a theory identifying 
anxiety with drive alone. Montague (1953), faced with the apparent anomaly of 
relatively low scores of more-anxious subjects on a relatively complex task, suggested 
that stimuli associated with anxiety itself may elicit specific responses—visceral, 
muscular, etc. Lucas (1952) suggested that ‘anxiety stimulates responses of a pre- 
dominantly aggressive nature, or avoidance-responses learned from the consequences 
of aggression’. Nicholson (1958) concluded from experimental evidence that anxiety 
operated under certain conditions as stimulus to responses which interfered with 
learning efficiency, and that such responses, aroused by anticipation of failure, were 
more likely to occur when the task was difficult, and when instructions favoured 
ego-orientation. 

The conditions in which (by these hypotheses) anxiety may stimulate Specific 
habitual responses, and the type of response then elicited, may occur in the psycho- 
Motor test situation. The effect of anxiety on learning-proficiency, in relation to task- 
difficulty, is similar to its effect upon psychomotor behaviour. The reduction of 

10-2 
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activity here observed as characteristic of more-anxious subjects, may be an early 
stage in a process which, if repeated, would tend to place the more-anxious below the 
less-anxious on any register of efficiency of responses which may be promoted by 
psychomotor activity. 


signals, of 75 sec. total duration, during which anticipation of failure may be roused. 
When the signals are thus speeded up, the least-anxious group (n = 20 in Table 3) 


tend to speed up their responses, giving a higher mean score on B than on A series. 
The more-anxious group (n = 40 in Ta 


accordance with the change in the cue for action 
in available time, the more 
tion, the latter not. 


When frustration is due to sanctions imposed by established authority, corre- 
spondingly non-adaptive behaviour is liable to issue in delinquency. Neither the 
psychomotor nor the social behavio 


, and so compensate for the reduction 


way of avoiding compliance wit 
necessary to define approach further, as adaptation to, or acceptance of the social 
demand, and avoidance as non-adaptation to it. 

In relatively simple conditions, avoidance appears as a reaction to anxiety about 
the consequence of pursuing an initially Stronger approach-impulse. In social 
situations, approach may be due to anxiety about the consequences of avoidance: 
In general, it may be supposed that conflict between impulses is associated with 
anxiety proportionate to its severity. 
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The strength of the sense of frustration is given by the Brown-Farber formula: 


where Z,, represents the excitation aroused by the weaker and E, that aroused by 
the stronger of two competing impulses; in illustrating the formula the authors 
evaluate » as 2, k as 1. Following Hullian learning-theory, excitation is held to be 
in each case the product of appropriate drive and of stimulus to habitual responses 
aroused by the immediate situation. 

As the major difference observed between group scores occurs on A series, while 
the main objective frustration occurs on B series, the differences obviously cannot 
be completely accounted for by reaction to objective frustration. They may, however, 
be explained as a product of F and a constant personality factor which tends to 
increase the strength of the weaker impulse, and has higher values in delinquent 
subjects. Let us make three assumptions: (a) that the approach-tendency predomi- 
nates in all subjects on entering the test (approach = Z,); (b) that objective frustra- 
tion tends to increase the strength of the weaker impulse; (c) that owing to the 
previous operation of the constant factor, the approach and avoidance tendencies 
are of more nearly equal strength in the delinquent than the non-delinquent group. 

It follows from these assumptions that the avoidance tendency may become 
Stronger than the approach tendenoy in response to frustration during the test, and 
that this is more likely to occur in the delinquent than in the non-delinquent group. 

By definition of F, it follows that at any given level of total excitation, the sense 
of frustration derived from impulses of approximating strength is greater than that 
derived from impulses of which one clearly predominates. From the assumptions 
above, it then follows that the value of F will be higher in the delinquent than in the 
non-delinquent group on entering the test. The constant factor is also assumed to 
have higher values in the delinquent group; A score, as product of F and the constant. 
will therefore also tend to be higher. This accords with observation. When frustration 
occurs, on B series, the strength of the avoidance tendency is assumed to increase 
in both groups, and may then become predominant in the delinquent group, in 
which the difference of strength of the two tendencies was previously relatively 
small. If this occurs, the positions of approach and avoidance tendencies in the 
F ratio are reversed, and the direction of behaviour falls to be determined by the 
avoidance impulse. If the avoidance tendency becomes stronger than the approach 
tendency previously was, the value of F, and hence the value of the activity score. 
will be reduced. These are the qualitative and quantitative forms of response 
actually observed in the delinquent group. At the other extreme, in the least-anxious 
group (non-candidates in Table 3) in which a relatively weak avoidance tendency is 
to be assumed, its increase with frustration will theoretically lead to increase in 
value of F and of activity score, as actually observed. 

By this theory, repetition of frustration would be expected to produce reduction 
of score also in less-anxious subjects, similar to that observed here in the more- 
anxious. This appears to have occurred in Davis's more protracted experimental 
Situations, where the main difference lay in when, not whether, inertia supervened. 

As the product of F and a factor characteristically strong in more-anxious subjects, 
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the activity score appears to represent a three-factor anxiety function. esie 
observations may be represented by such a function is graphically on pane A 
Fig. 1, where scores of groups shown in Tables 2 and 3 above are entered accor i 
to the formula Y = 2%/t, in which Y represents psychomotor test-score in standar 
deviation units; ¢ represents task-difficulty, the more difficult task having the higher 
value; x represents hypothetical anxiety-level in deviation units. 


+30 316 
3x50 216 
st 236 

Y o -196 & 
E. 156 
-20 116 
-30 — l s 


-15  -10 ~05 0 +05 410 415 
x 


Fig. 1. The curves show Y and E/T score on A and B test series in relation to score on the 
z-variate. ‘Good’ candidates’ mean scores (not shown) approximate zero on both co-ordinates. 
—, A score (t=1); - ——, B score (t=2);...., group mean scores. Groups: nc, non-candidates 
(Table 3); 1, ‘bad’ group (Table 2); f, g, groups f and g (Table 3). 


The formula offers an extreme over-simplification of the relations of the factors 
assumed to be operating to produce the test-score. 

The object of anxiety. The object of the test is to assess personal capacity. This, or 
negatively, ego-impotence, is also assumed to be the object of the anxiety displayed 
in the psychomotor and the delinquent behaviour. 


V. SUMMARY AND CONCLUSIONS 


Delinquent groups have been found to differ significantly from non-delinquent in 
manner of response to a psychomotor test. On an easy task the delinquent group 
shows greater activity, in a sense defined. Significant reduction of activity follows 
when the task becomes more difficult, and reversion to approximately the former 
activity-level when it becomes easier again. 

Overactivity has been shown, in other researches, 
expression of anxiety. The delinquent group, 
may therefore be classed as more-anxious. 

The reduction of activity of the more-anxious 
sponds to the relatively poor performance rep 
complex learning-tasks; in both cases anxiety 
stimulus to responses habitually aroused by fear 
activity may be a condition of the poorer | 
anxious subjects on complex tasks. 


to be a characteristic form of 
whose test-scores indicate overactivity> 


group on the difficult task corre- 
orted of more-anxious subjects 0n 
appears to function as both drive and 
of failure. Reduction of psychomotor 
earning performance found in more 
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Analysis of the current experimental responses indicates that the least-anxious 
group act in a positively adaptive way when faced with increased difficulty, while 
the delinquent group do not. In this respect the psychomotor behaviour of the 
delinquent group in reaction to frustration resembles its social record. 

The differences of reaction of the delinquent and non-delinquent groups on the 
easy and difficult tasks, as represented by their mean scores, may be accounted for 
as products of (a) sense of frustration (F) and (b) a constant personality-factor. The 
former may be defined by the Brown-Farber formula as a ratio of competing 
approach and avoidance tendencies, and the latter as chronic anxiety, tending to 
increase the initially weaker avoidance-impulse. A three-factor anxiety-function is 
indicated. By the same theory may be explained Davis's observations (1948, 1958) 
of inertia as a phase tending to occur in both more and less-anxious subjects when 
frustration is maintained over a considerable period. 

From its occurrence in a situation designed to test personal capacity, the constant 
anxiety factor is assumed to be, in extreme form, fear of ego-impotence, or acute 
lack of self-confidence. Such fear, if conditioned by generalized early experience 
rather than by frank objective inferiority, would normally be extinguished by 
maturation. The pre-selection of candidates by Medical Boards minimizes objective 
differences in relevant capacity. Persistence in the young adult of anxiety about 
ego-potency may be due to development of a habit of avoiding situations in 
which personal capacity is objectively tested, in consequence of which he does 
not become conscious of the maturation of his powers. Hypothetically such 
a habit may be attributed to exceptionally discouraging early experience. The 
question whether, in our experimental population, the reduction of score, interpreted 
as avoidance-behaviour, is associated with adverse early experience, remains as 
a question for further research. 

The psychomotor and social behaviour of the delinquent group are linked by the 
common feature of unusually strong avoidance tendency in frustrating circumstances, 
which in the social situation takes the form of absence, negligence, or other disregard 
of sanctions, and in the test, the form described. This behaviour of the delinquent 
group is emphasized and illuminated by the contrast with its typical extremely 
active, apparently co-operative behaviour in the less exacting task. The normal 
(non-delinquent) subjects tend to present a lower general psychomotor activity- 
level, with positive adaptation to frustrating circumstances in both the test and the 


social situation. 


The writer gratefully acknowledges the assistance of Dr P. H. Venables (who lent 
the psychomotor apparatus), and the invaluable skilled co-operation of R.A.F. 


personnel. 
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NEUROTICISM IN CHILDREN 


IL IDENTIFICATION AND MEASUREMENT 
OF A NEUROTICISM FACTOR* 


By J. G. THORPE 
Banstead Hospital, Sutton, Surrey 


In the first of these papers dealing with neuroticism in children (Thorpe & James, 
1957) it was shown that the scores made by children on the Maudsley neurotic test 
battery were to a large extent situationally determined. Two groups of children 
attending the Maudsley Child Guidance Clinic were given a selection of these tests, 
one group was tested away from the hospital, and the other was tested within the 
hospital. The results indicated that the testing situation affected the responses 
of neurotic children in such a way as to make them appear more neurotic than a 
similar group tested outside the hospital situation. Not only were the questionnaire 
responses affected in this manner, but also the responses to the objective performance 
tests. 

Since in all previous studies neurotic children had generally been tested in places 
associated with their emotional disturbance, and normal controls in places apparently 
lacking this association, it was obviously of importance to determine whether the 
differences in the test scores obtained by these normal and neurotic children could 
be accounted for in terms of the effects of the testing situation alone. Two groups of 
children, one neurotic, the other normal, were therefore tested in their own schools. 
It was not disclosed to these children that the examiners were in any way connected 
with the Maudsley Hospital. The conclusions of the investigation were that when the 
influence of the testing situation upon test scores was taken into account the question- 
naire type of test was of no value in discriminating between normal and neurotic 
children, though this conclusion did not apply to the objective performance tests, 
most of them showing the sort of group differences which were expected. It should 
be noted, however, that the obtained differences were smaller than had previously 
been the case. 3 

In the present paper the main task was to continue the analysis of the test data 
presented in the first paper. As previous authors have failed to control the effects of 
the testing situation, their resulting ‘factors’ of neuroticism, whether obtained by 
orthodox Factorial analysis (Cox, 1951), by Canonical Variate analysis (Himmelweit 
& Petrie, 1951) or by Criterion analysis (Connor, 1952) must necessarily have been 
influenced by these uncontrolled situational factors. Our present data, uncontami- 
nated by these influences, can therefore be expected to produce valuable and 
important results. 

The test scores of the 34 neurotic children and the 106 controls were intercorrelated 
and age was partialled out. This matrix was then factored by the centroid method 


* This work was carried out at the Maudsley Hospital under the direction of Prof. H. J. Eysenck 
and financed by the Central Research Fund of the Bethlem Royal and Maudsley Hospitals. ss 
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and five significant factors were extracted. Both Tucker’s and MeNemar's T 
indicated that further factors would have proved statistically non-signi : a 
A consideration of the centroid solution failed to suggest that any one = Fe 
factors could reasonably be labelled ‘neuroticism’. That is, the tests of Eye - S 
did not show higher loadings on any one of the factors than they did on 
oan total battery comprised neuroticism, intelligence, and —Ó— pee 
a subsequent analysis into simple structure components was attempted in ES ru 
that these dimensions would become apparent. Thurstone's method of exten : 
vectors was used in conjunction with a Landahl rotation, but the analysis had d 
abandoned when it became clear that no unique simple structure solution to 

i found. 
EI use was made of the column of critical ratios given in our P 
paper by resorting to Criterion analysis (Eysenck, 1950). Embodied in the ems 
principle of Criterion analysis is the idea of rotating a factor into maximum retin. 
tion with a criterion, i.e. rotation in such a way that the discrepancies between t 
factor saturations and the power of each test to discriminate between the criterion 
groups is minimized. The extent to which this minimization is effective is um 
measured by correlating the column of critical ratios with the column of rotate 
factor saturations, and the value of this correlation will determine the amount of 
convietion we have in giving to the factor the name that we gave to the 
criterion. 

The centroid solution was accordingly rotated in this manner. The saturations 0? 
the rotated factor correlated 0-492 with the criterion column. With an N of 32 
a correlation of 0-45 is required for significance at the 1% level. Our obtained 
correlation is therefore significant on this test at beyond the 1 % level* and indicates 
that the rotated factor can reasonably be labelled ‘neuroticism’. 

Factor scores on the neuroticism factor were then estimated for all children in the 
two groups. Only tests having loadings significant at or beyond the 5% level were 
used in the factor estimation, and equal weights were employed. These factor scores 
suggested that there might be a real difference between the two groups, though the 
5% level of significance was not reached. 

The conclusions emerging from this analysis are as follows. (i) When the testing 
situation is carefully controlled the 
identify. (ii) Although the present r 
sion of neuroticism, even when the e 
they also suggest that much confir 
been carried out, the satisfactory 
elusive. 


iple 
; l so regarded, and the standard error for tho multiP 
coefficient is used in the evaluation of this correlation 
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DELINQUENCY, MALADJUSTMENT AND 
UNFAVOURABLE ECOLOGY 


By D. H. STOTT 
Psychology Department, Glasgow University 


The dichotomy of ‘psychological’ and ‘sociological’ delinquency is criticized. To ascertain to 
what extent delinquency is purely cultural, the prevalence of psychological factors was 
investigated in a year-group of Glasgow boy probationers. The latter were found to be strikingly 
more prone to behaviour-disturbance than the non-delinquent controls 

Contrary to theories of *eultural' delinquency, the probationers in high-delinquency areas 
were just as maladjusted as those in ‘good’ neighbourhoods. But the non-delinquents were 
consistently less well adjusted the greater the density of delinquency. : : 

It is suggested that delinquency is mainly an aspect of more general behaviour disturbance 
in the under-privileged quarters of large cities, and that this in turn is only one of several 
consequences of unfavourable ecology. 


I. THE SOCIOLOGICAL-PSYCHOLOGICAL DICHOTOMY 


There is a tendency for the disciplines of sociology and psychology to offer self- 
contained explanations of delinquency which are treated as antagonistic to one 
another. Cohen (1956), for example, hardly does justice to psychological studies in 
declaring that ‘These theories have in common the idea that delinquency is a result 
of some attribute of the personality of the child, an attribute which the non- 
delinquent child does not possess or does not possess in the same degree.’ In effect it 
would be hard to find a contemporary psychological theory which does not envisage 
all behaviour, delinquent or otherwise, not just as an ‘attribute’ but as the culmina- 
tion of a history of interaction between the agent and his environment. 

A similar dichotomy is apparent in the opening statement of the * Radby* study 
by Jehcott & Carter (1954): ‘There are, then’, they say, ‘two main points to be 
emphasized. The first is that there may be delinquency arising out of environmental 
or cultural circumstances in addition to delinquency arising out of psychological or 
pathological disorder.’ Later they write, ‘What we hope to show is that the bulk of 
the delinquents come from certain localities and types of households which present 
traits which are conducive to delinquency and traits which are social rather than 
psychological.’ This statement seems to the writer to epitomize the confusion of 
thought responsible for the dichotomy. No complex of behavioural phenomena, such 
as can be observed in a family or a street, can be rightly described as either social 
or psychological; it is only their treatment—the selection of the observations, their 
classification and the concepts in the minds of the investigators which can be 
described as the one or the other. The sociologist deals with regularities of group 
behaviour, the psychologist follows the same behaviour as seen in the motivation of 

individuals. Any attempt to explain a behavioural phenomenon entirely in terms 
either of group reactions or of personal characteristics leaves large questions 
unanswered. Thus, Cohen, in advancing a sociological theory, has to elaborate it in 
the psychological concepts of guilt-feelings, shame, and frustration. Jehcott and 
Carter show how the social traits adduced by them have certain psychological effects 
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upon the children, notably anxiety and insecurity. For the complete understanding 
of how any social ecology can produce certain types of behaviour it is necessary to 
carry the inquiry into the psychological sphere in order to ensure that the responses 
adduced are consistent with more general observations about the mental and emotional 
processes. Moreover, only by psychological investigation can we explain variations 
of behaviour within culturally homogeneous groups, as when only a proportion of 
the juvenile population of a ‘delinquent sub-culture’ become delinquents. On the 
other hand we have to enter the sphere of sociology in order to understand those 
modes of behaviour which are culturally stimulated, and in order to follow the general 
regularities of interaction between the individual and his cultural setting. For 
example, an abstract conscience, or “super-ego’, explains little. It is a psychological 
fact that the individual has an urge to adapt his behaviour in order to become accept- 
able to the group; but the expectations of the group towards him are sociological 
facts. In short, the two approaches can never offer alternative explanations of 
delinquency or of any other behaviour; each discipline examines the dynamic of 
attendant conditions in its different aspects and phases, and so is complementary to 
the other. 


IL. THE ‘DELINQUENT SUBCULTURE? 


When they oppose sociological to psychological explanations it is natural that the 
proponents of each discipline should 
n terms and concepts. It is rather in 
e cultural stimulation and of ecological 
ehaviour-disturbance that the present 
1954). His statement that, ‘environment 
content for delinquency and it is in the interaction 


re of the city as a whole’, In his study of the 
bably studying the marginal case in which such 


are regarded as being in a different cat 
are regarded as dangerous and excessive. . and li ak 
into buildings are usually avoided while e ei i an ate 


de gaged on such pursuits.’ It is a common- 
place that within every cultural group there is a otdiongs rae of certain classes ? 


Ta 
— <= 


me 


E o 


Delinquency, maladjustment and. unfavourable ecology 159 


behaviour which are legally prohibited, and the more remote the victim is from the 
group the greater the tolerance. Mays's study embraced a community in which the 
permitted illegalities were other than those ruling in more typical working-class 
communities. A large part of the difference of emphasis, between him and the present 
Writer, in effect rests upon his rather special distinction between 'delinquents', as 
the individuals who ‘succumb temporarily to the social infection of the delinquent 
area’—that is, who exploit the condoned illegalities of their culture—and the 
‘criminals’ who commit the uncondoned offences. Mays, nevertheless, admits that 
even the ‘cultural’ delinquency is rendered more likely by adverse family environ- 
ment. ‘To sum up the argument. . .’, he says, ‘in certain urban areas with a tradition 
for antisocial behaviour, children tend to react to personal difficulties or to strained 
relationships in the home by delinquent behaviour. But where relationships within 
the home are not exceptionally bad or of long duration the amount of delinquent 
activity necessary for adjustment is limited and temporary.’ One would have sup- 
posed that a certain amount of general behaviour disturbance would have been a 
concomitant of home difficulties severe enough to induce delinquency, but Mays claims 
that since these temporary delinquents respond to cautioning, fining and probation 
this ‘is a proof that they are not maladjusted’. He is at pains to emphasize the psycho- 
logical normality of what he calls the ‘purely environmental delinquent’ (meaning 
apparently in this sense cultural), and quotes a typical example in the boy, Arthur, who 
has taken part in a number of nefarious activities, albeit ‘well-adjusted to his milieu’. 

The empirical confirmation of Mays’s thesis depends, consequently, upon objective 
data as to the non-delinquent behaviour of a group of city delinquents. If their 
delinquency is predominantly a matter of ‘social infection’ and of ‘adjustment to 
a subculture’ one would expect them to behave as normally adjusted persons when 
they were not indulging in the condoned illegal acts. That is to say, they would 
behave in a way that would on the whole further their own best interests while 
maintaining good personal relationships with others of their group. In particular, 
they would get on well, or at least, not have a hostile attitude to, their age-mates 
within their own cultural setting. The second condition for the validity of Mays’s 
thesis—which admits family troubles as a facilitating factor—is that in the most 
delinquent areas, where the social infection is strong, one would expect to find that 
lapse into delinquency would occur with a lesser degree of family trouble, and hence 
few signs of general behaviour disturbance. Conversely, in the non-delinquent area, 
delinquency would only be resorted to under very adverse family conditions, with 
a high degree of concomitant maladjustment. 

The issue hinges, then, on the type and amount of general behaviour-disturbance 
found among delinquents. Perhaps it should at this stage, however, be repeated that 
experimental verification would not consist in allocating the proportions of delinquents 
who become so for cultural reasons on the one hand and psychological reasons on the 
other. That delinquency is a response to unfavourable ecology cannot be doubted. 
What needs to be determined is to what extent delinquency is induced by direct 
cultural suggestion—as the theory of the delinquent subculture implies—and to what 
extent the adverse factors in the ecology produce a general behaviour disturbance, 
of which delinquency is only a part—one might say the small part of the iceberg 


which is visible. 
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III. THE GLASGOW EXPERIMENT 


The total of Glasgow boys under 15 years of age (and so still at school) who ir. 
put on probation for the first time during 1957 were chosen as the us qur ud 
investigation. They represented about one-third of all boys of their ages is 
been found guilty of offences against property or the person. To this extent t d. x 
a selected group; but the procedure for dealing with young people charged in! M 
hardly allows time for the collection of the information needed to decide whic 7 os 
should be awarded probation, the figure of one-third being an "cwm 
‘ceiling’ determined by the size of the probation staff. An analysis of the proba 
officers' reasons for recommending probation is given below. -— 

To provide controls the head-teachers of the schools attended by the probatione E 
were asked to take the nondelinquent boy anywhere in the school who was born " 
the same day or nearest thereto; if two more boys were equally near the birth-date, 
the one whose name was highest in the alphabet was to be chosen. The control group 
was thus randomly selected, except that they came from schools in which there wa$ 
more than the average number of delinquents. This, as will be seen from the figures 
quoted below, tended to produce a bias towards poor social adjustment. 

In respect of each probationer and control the class-teacher was asked to complete 
the Bristol Social Adjustment Guide (Stott & Sykes, 1956). This was done in respect 
of 415 probationers, representing 829/ of the total group, and of 404 controls. In 
some cases the class-teachers would have known of the fact of probation. However: 
this could have had little influence upon the records which they completed of the 
boys' behaviour, as these left no scope for interpretation or rating by observers. The 


latter had only to mark, from a large number of items provided, those which had bee? 
noticed in the subject, and these it 


9 of well-adjusted behaviour. The ‘ 


relative social adjustment of the two groups can be shortly summarized as in Table + 
Here again a certain amount of, pos 
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the ‘normal boy’. The figure of twenty was taken as an arbitrary ‘plimsoll line’ for 
maladjustment. The percentage of 7-7 of maladjusted given thereby for the controls 
is within the range of the estimates and survey findings undertaken on behalf of the 
Report Underwood Committee on Maladjusted Children (1955). 


Very stable (ZZ —186 054 
“Normal boy LL. ug 5659 
pr m RI 
y pomum o en 
ho —— pies 
Definitely EE 51 25-29 
maladjusted 10 
= GZ 31 30-34 
maladjusted ZA 35 -39 


Probationers (415) 
Controls (404) CI doom 


No. of indications of 
behaviour disturbance 


Extremely 21 
maladjusted [0 


Fig. 1 


Table 1. Social adjustment of probationers and of non-delinquent controls 


Probationers Controls 
Criterion (415) (404) 
‘Normal boy’ 0-9 adverse 23-396 71:096 
markings 
Maladjusted 20 or more 45:6 9; 7595 


adverse markings 


That nearly half the probationers passed the ‘maladjusted’ score, and less than 
one-quarter fell into the ‘normal boy’ class speaks strongly in favour of the hypo- 
thesis that adverse ecology operates globally through general behaviour-disturbance 
rather than specifically through cultural suggestion. " 

Since the probationers were selected from among a much larger total of similar 
offenders it must be asked whether the prevalence of maladjustment among them 
might be due to a tendency of probation officers to recommend the more maladjusted 
or unstable offenders for probation. An analysis of the reasons given for their 
recommendations is reproduced in Table 2. 

It is seen that instability of character only comes fourth in order of frequency, 
with some 10% of the total reasons given. A detrimental family situation (reason 
no. 3) would also indirectly be likely to select, more maladjusted children, but this 
category was a broad one including the ill-health of a parent, and the child living 
with other than its parents; moreover it only covered 16-4 % of the reasons. No more 


than eleven of the probationers had previously been referred to a child-guidance 
al Gen. Psych. 51, 2 
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clinic, and only one was at the instance of the probation officer. Thus it cannot be 
said that the probationers were selected to any significant extent because of their 
general maladjustment. 
There still remained the possibility that the 23% of comparatively well-adjusted 
probationers represented ordinary boys from the delinquent subcultures. If direct 
cultural suggestion were a significant factor we would expect to find that the pne 
bationers coming from these areas would include more of these well-adjusted boys 
than the probationers residing in good areas. Glasgow seemed a suitable place i» 
test this hypothesis, for certain quarters of the city are traditionally known for their 
lawless tendencies; in fact it might be said that if delinquent subcultures were to be 
found anywhere they would be in Glasgow. The problem was how to demarcate these 


Table 2. Probation Officers’ reasons for recommending probation 


No. % 
1. Parents considered lax, negligent, unwilling to discipline 143 18:1 
2. Boy unable or unwilling to keep away from undesirable companions 132 167 
3. Family situation known to be detrimental 130 16:4 
4. Boy considered of undesirable character 78 9:8 
5. Father not at home and a man's guidance needed 66 83 
6. Other children in family previously delinquent 65 82 
7. Boy’s repeated offences 48 6:1 
8. Parents have set bad example, by delinquency, etc. 39 49 
9. Gravity of offence 28 35 
10. Other reasons 28 2:5 
11. Probation awarded although not recommended 35 44 
792 


areas with fair accuracy and objectivity. This was complicated by two factors. The 


first was that the Catholic section of the city are fairly well distributed throughout 


the working-class quarters, and it was to be anticipated that the cultural differences 
between Protestant and Catholic w 
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were seen by the above-mentioned map to be living outside the neighbourhood of 
their schools, they were removed individually. The numbers remaining are given in 
Table 4 below. By these means the school catchments probably represented neigh- 
bourhood units which were culturally fairly homogeneous. 

The next task was to classify these school catchment-areas by the degree of 
delinquency endemic within them. Since the number of boys on probation for the 
l year in question was not high enough to give reliable incidence for these small areas, 
the numbers put on probation for the previous 2 years in each school were added. 
Thus every school was given a delinquency index which consisted in the mean per- 
centage of boy-pupils placed on probation for the first time during the previous 
3 years. Apart from those which had none at all and were left out of account as 
providing no data, the schools were divided into four approximately equal groups 
according to their delinquency indices. In order to make these groups of about the 
same size different limits had to be chosen for primary and secondary schools. These 
are given in Table 3. 


Table 3. Classification of schools by mean percentage of probationers 
over previous 3 years 


Primary Secondary 
Incidence (8-12 years) (12-15 years) 
Low 1-3 or less 5-4 or less 
Next low 1-4-2-2 55-66 
Next high 2-3-4-4 6:7-9-2 
High 4:5 or more 9:3 or more 


Table 4. Mean maladjustment scores of probationers by cultural units 
classified by incidence of delinquency 


Delinquency No. of Mean malad- 
classification probationers justment score 
Low 55 18-727 
Next low 65 19-753 
Next high 70 17-100 
High 102 18-862 
292 18-613 


For each of these school-based cultural units the mean maladjustment scores 
(number of adverse markings) were calculated. These are given in Table 4. 

None of the differences in the mean maladjustment scores were significant. The 
greatest, that of 2053 between the second and the third, compared with a standard 
error of the means of 1-978, gives a t of only 1-34; so that the somewhat higher mean 
of the next lowest and the somewhat lower mean of the next highest must be attri- 
buted to chance or to some unknown factor irrelevant to the hypothesis tested. The 
difference of 1:627 points between the first and third is, with a t of 0-77, still less 
significant. Any possibility that these non-significant differences represent very small 
real tendencies for probationers in the high-delinquency groupings to include more 
‘normal’ boys must be ruled out by the reversal of the tendency for the highest- 
delinquency area. Here the mean level of maladjustment was surprisingly similar 
to that of the lightest area and to the total mean score. The evidence, in short, does 
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unfavourable ecology Tesponsible for behaviour » Of which delinquency is 
the presenting symptom. 


controls, and the mean scores for maladj 


ween the two lowest and two highest 
combined is just so at a 20 to 1 risk (t = 1-971), 
The same trends show themselves equally e] 


ability or quasi-stability. The inter- 
neteen, may be termed the unsettled. 
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Table 6 gives the percentages of probationers and controls who fall into each class, 
by cultural groupings. These are also shown graphically in the histograms of 
Figs. 2 and 3. 


Table 5. Mean maladjustment scores of non-delinquent controls 
classified by density of delinquency 


Delinquency 
classification No. of Mean malad- 
of area controls justment score 
Low 55 5.218 
Next low 63 6-904 
Next high 63 7:365 
High 108 8:148 


Table 6. Distribution of probationers and non-delinquents within 
social-adjustment classes (percentages) 


Delinquency class of area 


iS — 
Low Nextlow Next high High ‘Black spot’ 
Probationers 
Maladjusted 45:5 49-2 42-9 40-2 36-2 
Unsettled 27.3 24-6 28-6 35:3 49-6 
Normal 27:3 26-2 28-6 24-5 21.3 
Controls 
Maladjusted 3-6 T9 9:5 9:3 - 
Unsettled 12-7 12-7 19-0 27-8 S 
Normal 83-6 79-4 71:4 63-0 s 
Non-delinquents 
Stable 
Probationers 
Maladjusted Unsettled " 
50 (20+) 
Stable 20 : 
40 : : "1 
in [| 7 10 
30 % f j 0 
% Low High 
o 
20 
10 Maladjusted 
Y 3 10 
j Z % 
. i ll of [l 
ix High — Low High Low High — Low High ° 
Delinquency area Delinquency area 
Fig. 2 Fig. 3 


" It will be appreciated that the above method of classification, based upon the 
mu ibm meeting arbitrary criteria, allows more chance fluctuation than that of the 
“culation of mean differences. This probably accounts for the somewhat higher 
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percentage among the probationers of maladjusts in the next-low group, for which no 
meaning can be suggested. The small numbers of the black-spot probationers in each 
social-adjustment class probably also accounts for their slightly smaller proportions 
of both maladjusts and normals and rather more unsettled. It has been seen that 
these variations were not reflected in the mean differences quoted above. In any 
case, for the probationers no over-all trend as between the cultural groupings is 
discernible, except that those within the ‘black spots’ tend to be rather less malad- 
justed but more unsettled. 

For the controls, on the other hand, the deterioration in social adjustment as 
between the lower and higher delinquency concentrations shows itself with equal 
consistency, and even more clearly. The incidence of maladjustment was over 24 times 
greater in the high- compared with the low-delinquency area, that of ‘unsettledness’ 
was over twice as high, while that for good adjustment within the normal range fell 
correspondingly. 

Before any conclusions can be drawn from the above findings an explanation 

alternative to that of the hypothesis of ecologically induced behaviour-disturbance 
must be considered. Could it be that the social adjustment of the pupils, as reported 
by their teachers, reflects cross-cultural conflicts or differences in norms of behaviour, 
in other words that the stable child of the unacademic culture reacts unfavourably, 
or cannot adapt himself, to the norms of the culture to which the teacher belongs? 
Such tendencies do make themselves apparent to a very limited degree, for example, 
in the impatience of the low-culture child to be out earning money. But the Bristol 
Social Adjustment Guides, upon which the assessments were based, were validated 
upon samples of working-class children. In the course of this work it was indeed 
noticed that the relations of girls, but not boys, in secondary modern schools with 
their teachers tended to deteriorate somewhat during their last year at school. But 
the norms were framed so as to include within the normal all such minor deviations 
from optimum adjustment, A behavioural manifestation was only rated as unfavour- 
able if its distribution as between the maladjusted and stable groups gave a risk of 
chance of less than 1 in 100, The type of maladjusted behaviour most characteristic 
of the delinquents of the present sample also tells against the concept of culturally 
induced ‘maladjustment’, A prediction instrument was constructed from these data 
by the selection of those items which occurred at a minimum four times more 
frequently among the probationers than among the controls (Stott, 1960a, b). 
The syndrome which had the highest proportion of items (eight out of ten) meeting 
this criterion was that of ‘hostility to other children’. If the maladjustment detected 
by the technique used was in fact a cultural phenomenon—the reaction against a 
foreign cultural intrusion—one would not have expected it to be expressed most 
strongly in anti-social attitudes towards other children of the same cultural grouping. 
In effect it represented the exacerbation of one or other of the instinctive executive 
reactions, such as would have been unwelcome in the ordinary citizen of any culture 
(Stott, 1956). 

The hypothesis of culturally induced maladjustment, moreover, does not tally 
either with common experience or with evidence from particular communities. As 
regards the first, it is surely a matter of common observation that stable people react 
to non-critically unfavourable situations not by demonstrative hostility, but in a 
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way that will minimize their involvement; they avoid trouble. Faced with a teacher 
whose personality or ways they dislike, stable children become correct and avoid 
familiarity. Such reactions would not have scored adverse markings on the Bristol 
Guides. Nor can it be said that low-culture children are in general antagonistic or 
unadaptable towards the representatives of ‘educated’ cultures with whom they 
come into contact. It would make a fruitful study to observe systematically the 
argee children to school-teachers. The experience of 
teachers in the Gloucester area, as reported to the present writer, was that these 
types and the children of fair-ground people were outstanding for their adaptability 
porary sojourns in one school or another—even 


and friendliness during their tem: 
though they often had to be hunted up by the school welfare officer to get them to 


school. 

As regards any evidence fro 
munities in Britain, one notes 
an industrial village community 


adjustment of gypsy and b 


m anthropological and similar studies of actual com- 
from that of Frankenberg (1957) in particular how in 
the cultural ‘outsiders’ are put into leading com- 
mittee positions because their rulings can be accepted without the antagonism that 
they would evoke if coming from members of the in-group. Spinley (1953), describing 
the personality characteristics and social attitudes of a typical boy of a London slum, 
sums up one of the traits as, ‘He says that a good leader should be authoritarian’, 
adding, ‘The children seem worried when allowed a wide latitude in their classes 
and clubs.’ 


Charles Russell, the London club 
Was at that time—the early twen 


pioneer who worked in an East End culture which 
tieth century—divorced from the mores of the 
dominant culture to an extent that it is difficult to grasp nowadays, reported no such 
cross-cultural antagonism to the intrusions of himself and his helpers. True to the 
practice of the English public-school culture, he even caned his club members for 

is club! What he observed as the most 


their misdemeanours, and they still came to hi 
characteristic of these ‘rough lads’—defined by him as those who possessed no Sunday 


Suits—was that they were ‘the most human and pleasing of the types which make up 


the club’ joby, 1908). 
we Ro ree of delinquent or maladjusted 


Theori ‘cultural antagonism as & sou 
edes. E ae likely i be projections of the individualist, aspirational 
Weltanschauung on the part of theoreticians who are members of the dominant 
culture. Within the traditional culture of industrial and rural wage earners the chief 
‘value’ would seem to be the maintenance of good relationships with other members 
ity is based on interdependence. 


of the i ic and social securi 
in-group, for economi : i m r 
eo wu economic or social, is shunned owing to the risk of ostracism. In 
" 


Whyte's Society the lack of any real desire to move out of the 

1955) Street Corner DOC y l; ; out 
small te ae a wider political field, despite the opportunity to do so, is difficult 
for the dominant-culture reader to understand. Havinghurst & Taba (1949) in their 
Study of adolescents in à small American town, also report the conflicts which young 


People subscribing to the traditional, non-aspiring culture, face when they realize that 
Advancement to better social positions may estrange them from their families and 
friends, Against these objective reportings from actual communities, in which cultural 
Conflicts are seen to centre more around the prospect of moving out than around the 
Points of cross-cultural contact, purely theoretical essays such as that of Cohen 
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carry little weight. It is noteworthy that the latter author quotes no evidence in 
support of his thesis that delinquency springs from the social frustrations felt by 
lower-class youths because of their inability to compete within the aspirational value 
system of the dominant culture. In summary, while the theory of ‘cultural malad- 
justment’ has a certain seductive appeal from the point of view of a rounded-off 
culture theory, factual corroboration for it has yet to be produced, this being all the 
more necessary in that it does not tally with the observations of those who have first- 
hand knowledge of the cultural situations in question. 


IV. Discussion 


It does not seem feasible to explain the strikingly greater incidence of maladjust- 
ment among the probationers compared with their non-delinquent school-fellows as 
an outcome of cross-cultural contact. The same applies to the greater degree of 
maladjustment and unsettledness among the non-delinquents who lived in high- 
delinquency neighbourhoods. Nevertheless, these psychological findings have yet to 
be reconciled with the undoubted neighbourhood-distribution of delinquency. If, as 
suggested above, certain neighbourhoods offer an unfavourable ecology to a pro- 
portion of their youthful inhabitants, which results in a higher incidence of physical, 
mental and emotional maldevelopment, then the greater frequency of behaviour 
disturbance, including delinquency, could be seen as an aspect of this phenomenon. 
The evidence of physical impairment, the prevalence of mental defect in ‘black spots’, 
the association between mental defect and behaviour-disturbance point to environ- 
mental influences at the prenatal stages of development. For example, Anderson, 
Baird & Thomson (1958) have shown that the incidence of anencephaly (a malforma- 
tion consisting of lack of a cerebral cortex) rises consistently with the deterioration 
of social conditions (per 1000 births in Scotland it is 1-29 for the crofting counties, 
2-95 for the industrial central counties; for Aberdeen 1-7, Edinburgh 2-5, Dundee 2-9, 
Glasgow 3-1). The figures would correlate highly with the incidence of delinquency in 
the same areas. As regards unfavourable post-natal ecology, the studies of Spinley 
and of Jehcott and Carter quote abundant evidence to show that the manner of life 
within the low-culture areas is such as to deprive many children of family security, 
and a stable conflict-free atmosphere. In Spinley’s words, ‘The child of this city slum 
is exposed to so many textbook causes of maldevelopment that the problem is not 
so much why he displays the signs of disturbance which he does, but rather how he 
manages to continue as a functioning personality, as he also does.’ 

There is, in short, some independent evidence for the hypothesis, which is also 
consistent with the data quoted in the present paper, that the city-ecology proves 
unfavourable for human development as far as the least privileged sections of the 
urban population are concerned. The resulting maldevelopment takes the form of the 
physical, intellectual and emotional (motivational) impairment of a certain number 
of individuals. Of the last sort, delinquency, because of its nuisance value and the 
legal proceedings involved, attracts public and academic attention. But there would 
seem to be other aspects of behaviour-disturbance which pass comparatively un- 
noticed. And it would be expected, if the above hypothesis is well founded, that those 
who present one symptom of behaviour disturbance should be prone to others. 
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Hence the close relationship between delinquency and the psychologically classifiable 
types of maladjustment. 

Just why and how the urban ecology proves unfavourable are complicated problems 
touching many fields of knowledge. There can be little doubt that adverse material 
living conditions—overcrowding, lack of sunlight, atmosphere pollution, overwork of 
the womenfolk, lack of money as far as large families are concerned—play a large 
part. But the widely differing proneness to breakdown within similar economic 
strata, as so well shown by the study of Ji ehcott and Carter, suggest that there is an 
important cultural factor. It would be an over-simplification to say that certain 
subcultures are simply more delinquency-prone, or delinquency-tolerant. Anthropo- 
logically, the concept of a culture as a complex of those attitudes, beliefs and approved 
behaviour which constitute 2 distinct way of life presupposes & degree of stability 
and biological success. This cannot be said of the London slum of Spinley, and hardly 
of the ‘black streets’ of ‘Radby’. Nevertheless, in the latter we see the elements of 
a culture which is so widespread as to be almost the rule in primitive communities. 


Within the original ecology of the latter it is obviously successful, considering that it 
has provided the framework of village communities from the Neolithic phase 
onwards. But its success depends upon à firm network of mutual obligations and 
mutual dependence (Malinowski, 1950), and a framework of discipline both for young 
and old provided by approved social practice and taboo. In the city community, 
especially when, as with the Irish or Puerto Ricans, there is immigration aed from 
the village community; the supports provided by the system of mutual help are 
knocked away before the alternative pattern of individual independence can be 
substituted; the discipline of the traditional framework, upheld by the public opinion 
of a small group whose approval is the individual's paramount value, becomes for- 
gotten and unenforceable in a loose-knit urban conglomeration. Tt is not, then, that 
Certain subcultures are inherently delinquency-tolerant—which would be anthropo- 
logically unique and therefore unfeasible—but that, within an ecology for which they 
are ill-adapted, the cultural norms decay and lose their force, leaving us TEN 
Place. Since the biological raison-d étre of the phenomenon we term à tare is the 
acquisition and handing 0n of a body of folk-wisdom, a recipe for success ul priam 
it follows that the absence of any culture, or the existence of one inappropriate to t e 
contemporary ecology: threatens the loss of that high degree poen ae AW 
Which the human cultures have achieved, in contrast to the we pet v s of 
animal survival. In detail, this is seen as an increase in moteri À an 1 hence in 
Psychological stresses and strains, the overburdening = the ads = oe of 
individuals, and the greater frequency of personal breakdown and aberration. 
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A PROJECTOR FOR COLOUR DEMONSTRATIONS 


By J. R. TROTTER 
Department of Psychology, University of Edinburgh* 


THEORY AND CONSTRUCTION 


Light from the lamp filament passes through the condenser A, slides B (any 
standard 2 x 2 in. transparency) and C (a vertical strip marked with a linear scale 
0-100 %), and forms an enlarged image of the filament at the aperture of the filter 
holders D and E. It is here modified by whatever standard 2 x 2 in. colour filters may 


be in use and then passes through the projection lens, which can be adjusted by the 
knob underneath to throw an image of the slides on to à screen. Holder D is fixed 
and any filter it contains colours the whole of the filament image. Holder E can take 
One filter or two, one above the other in a vertical plane, and it can be raised or 
lowered by turning the knob above. When it is fully raised the lower filter colours 


the filament image; when it is fully lowered the upper filter does this. At intermediate 
Positions the upper and lower parts of the filament image are separately coloured by 


the two filters in any desired proportions. , 
trical pattern of the slides and is uniformly 


The display on the screen has the geome à 
coloured by the filament image- The colours produced by the two filters in holder Æ 
are superimposed on the screen, giving an additive mixture of lights. Since the 


m combination acts on the light as already modified by the filter in holder D their 
joint effect is what is usually called subtractive mixture (an unfortunate but well 


established name). 

. While any transparency can 
diagram showing the spectrum lo 
data co-ordinates of the screen colour 
filters and any position of filter holder 


be projected, a useful display is the C.I.E. colour 
cus on 2.3 co-ordinates. On the basis of published 
can be calculated for any combination of 
E, so that à curve may be drawn on the 


diagra; : dinates for any setting. There is an arm extending from 
o-ordinates : 
Gram showing the © inter which moves along the scale on slide C; the scale 


the filt ing à po 

and drei le yed on the screen. The pointer indicates that x% of the 
filament image is coloured by the upper filter and, by implication (100—2) % by the 
lower filter pm s indicates the appropriate point on the curve and specifies the colour 


[n à 
os ee a Mazda A 1/53, 750 W. The condenser, of about 3 in. focal length, 
gives a tartan image about 1} in- square at 12 in. distance. This isa convenient size, 
allowing the 2 in. square filters to be firmly supported: A3 ma din achromatic 
doublet of 12 in. focal length i for projection. ior n h the more usual 
6 or 4 in focal-lengtli lens used ut is lens allows the lamp to be placed 
; -half or one-third the linear magnification of the 
at least four or nine times greater, for a given 


um to the condenser and gives one 
Slide; M ]uminance 
s creen i s 
, providing @ 8 sary since many filters have a transmittance 


throw. The in creased ]uminance is neces 
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of less than 1%. A longer throw is possible without excessive magnification and 
dimming of the display so that the projector can be placed behind a large audience, 
rather than in the midst of it. 

The mating edges of the Æ filters should be clean and flat, since dirt or varnish will 
cut off some light and a gap will allow unfiltered light to pass. In either case the 
screen illumination will be uneven. Theory demands that, for perfect performance, 
the filament image and the filters should coincide in a geometrical plane. Gelatin 
filters are usually thin enough to be treated as planes but filaments, and especially 
their magnified images, have considerable depth. As a result the screen colour is not 
always perfectly uniform. When the optical thicknesses of the two filters in holder Z 
are not equal double images of the slides are produced. These technical deficiencies 
make the projector unsuitable for research purposes but, for demonstrations where 
the utmost precision is not required, they are outweighed by flexibility and simplicity 
of operation. 


DEMONSTRATIONS 


In an additive mixture the physical correlates of hue, saturation and brightness, 
viz. dominant wavelength, purity and luminance can be varied by leaving holder D 
empty and using suitable pairs of filters in holder Z. For dominant wavelength use 
two differently coloured filters of similar transmittances. If the filters are very 
different saturation changes also, and if they are complementary white can be pro- 


duced. For purity use any colour filter and a neutral filter of about the same 
transmittance. 


filters which look the same but have different transmission spectra. Though these 
give the same additive mixtures they give different subtractive mixtures. 

All the phenomena of after-images which are commonly seen by a single observer 
using coloured papers can also be shown to a large audience, and may be very effective, 
thanks to the unusual brightness of the screen. 
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J. M. Charcot 1825-1893. His Life—His work. By Grorcrs GumLIAN. Edited and 
translated by Pearce Bailey. London: Pitman Medical Publishing Co. Pp. xvi+ 


202. 1959. 50s. 
This is a straightforward, if somewhat anecdotal, account of the life and work of J. M. Charcot, 
together with a brief history of the Salpétriére. Dr Guillian reminds us afresh of the brilliance 
and variety of Charcot’s contributions to clinical neurology, as well as his possibly less fortunate 
incursions into the study of hysteria and hypnosis. He has also something to tell us about 
Charcot’s personal characteristics, including the fact that he was devoted to animals and at one 
time kept a tame monkey which ate with the family. Charcot, like our own Henry Head, was 
a strong visualizer—a factor which may well have had something to do with his extraordinary 
Powers of clinical observation as well as his interest in the visual arts. It is about time that 
Someone looked afresh into the question of imagery differences and their possible relations to 
aptitude and interest. 
ing glimpse of the background of 


This book provides a fascinating 


9f the man who did so much to create its c Its translator, Dr Bailey, is an 
rained with Pierre Marie, himself a pupil of Charcot, and 


erican neurologist who long ago t t 
has captured -— the spirit of the French original One may also commend the choice of 

rontispiece: It is a sketch showing Charcot, in top hat, apron and galoshes (looking for all the 
World like the celebrated Dr Caligari, of filmic fame) gazing with rapt attention at a human brain 
held between his outstretched hands. O. L. ZANGWILL 


modern French neurology and 


Free Associations: Memories of a Psycho-analyst. By ERNEST Jonzs. London: 


Hogarth, 1959. Pp. 264. 25s. 
As hi ; i i ilogue he contributes to Free Asso 
had d secs in e E AI 1944, and had covered the period to 1918, the year 
fore the foundation of the British Psycho-Analytical Society. It was at this point that he 
decided to turn his attention to 9 biography of Freud, & task for which his id repe with the 
evelopment of ps ychoanalysis from its earliest beginnings particularly per bin. ae in 
1957, J ones was able to return to his autobiography, he decided to revise w. at he written 


rathi it. ; 
x reden to sortia 4s 49, 1958, 177-81) renders a further appraisal of 
Tones’s role t 2 i joie: of psychoanalysis unnecessary. What makes the Free Associations 
Such fascinating eadi is the opportunity it affords of seeing n the youth and young man the 
ia of the determination and integri ay tn (EE 
Popular d i es makes no claim o lii i 
p fluence A e s Wilfrid Trotter (author of Instincts of the Hen E ae adn 
e Writes: * o t to avoid some of the grosser faults commonly exhi ited by scientific 
iterg i s uT Have ee I took that influence to heart." Nevertheless, many of his own 
is entirely because led with their wisdom, might well 


Comm, à *^ directness, which, coup 
en! atic direc Lapi 
ts have an epigramm: in any psychologist s credo. B. SEMEONOFF 


Walify them for incorporation 


ciations, Ernest Jones 


Joun W. THIBAUT and Harotp H. KELLEY. 
n: Chapman and Hall. 1959. Pp. xiii 313. 56s. 


Thi ; cepts for the analysis of small group behaviour, and inter- 
Pu d a ne a4 xperimental Work in this field has become diverse and 
i ious studies in the : ini heories. There is thus & real need fi 
action; : E . by @ variety of miniature theor ies. T i or 
Oncopts X pea pal of co-ordinati y disintegrating field. 'The authors 


The Social Psychology of Groups. By 


New York: Wiley; Londo 
tofc 
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of this book are well equipped to undertake the task: each has carried out several important. 
small group experiments, and they collaborated over the review of the field in the Lindzey 
Handbook. They wrote this book while at the Center for Advanced Study in the Behavioural 
Sciences in 1956-57, where they were able to consult with Newcomb, Festinger and other small 
group experts. 

The approach is novel in several ways. Two-thirds of the book is concerned with the analysis 
of two-person groups, and these ideas are then extended for larger groups. The two-person 


of outcomes in relation to ‘ comparison levels'—what the subject expects from the relationship. 
Probabilities of behaviour are said to follow the payoffs of alternate behaviour sets. No direct 
evidence for this basic model is given, but previous studies are shown to be consistent with the 
implications of it. For example, research in sociometry shows that people are chosen as friends 
who are most rewarding at least cost. 


Lewin’s theory, the analysis often leads to a new way of looking at old problems—the chapters 
on Tasks and on Interdependence in Larger Groups are cases in point. The analysis also leads 


The authors specifically reject the approach to small groups via motivation and learning, and 
as a result omit the growing literature on individual differences in social behaviour. This is 
perhaps a field where the integration of psychometric and experimental approaches, together 


MICHAEL ARGYLE 


Family Worlds. By Rozrrv D. Hess and Grratp HANDEL. University of Chicago 
Press. London: Cambridge University Press. 1959. Pp. xiii+ 306. 375. 6d. 


The blurb promises a new theory of family life, but the authors are more modest, claiming 
merely to provide a conceptual framework for the study of ‘non-pathological family interaction 
and emotional structures’. In other words, their aim was to find a way of ordering the many bits 
and pieces of behaviour making up family life so as to bring out the coherent underlying patterns. 
One of the key concepts, for instance, is labelled “congruence of images’ and concerns the way 
in which each family member views and is viewed by all the others, the function of such images 
in the interaction process, and the kinds of changes these images undergo. 

This promising start is followed by the ‘ psychological portraits’ of five families, constituting 
the bulk of the work, in which the organisation of the material is guided by the concepts. These 
families were selected from a total of thirty-three, studied by means of interviews and several 
projective techniques. As indicated by the chapter headings (e.g. ‘Flight from Insecurity’: 
The Dynamics of Disconnectedness ') each family illustrates a partieular mode of mutual 
adaptation. 

Whilst the portraits are sketched with sensitive skill, the present reviewer was assailed by an 
occasional doubt: the pattern Sometimes appears too neat and rounded, and one senses om 
effort to press some of the responses into the proper mould. Here is an example: ‘When Alice 
is asked how she feels about her father’s job, she expresses her contentment with it in terms of its 
pg & satisfactory spatial solution.’ The answer which prompted this curious statement was as 
jolows: ‘T think he has a nice job. I think he likes it. He has a nice office and building.’ Perhaps 
it may have been her interpreters, rather than Alice, who locomoted through the looking-glass. 

Apart from this reservation, the authors do offer a valuable new perspective, especially in 


R 
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their concluding chapter where the various threads are drawn together. Thus they argue con- 
vincingly that discussions of the nature of authority in the family in terms of a democratic- 
autocratic dichotomy are apt to be misleading, since they tend to focus on limited and often 
superficial aspects of highly complex processes. What is perhaps most commendable is the 
valiant striving to hold an even balance between individual personalities and the family group 
as a whole. This is of course what social psychologists are always supposed to do, but in this 
sphere the gap between aspiration and performance is frequently wide. G. fAHODA 


Reflexes to Intelligence: A Reader in Clinical Psychology. By SAMUEL J. BECK and 
Herman B. Morsa. Glencoe, Il.: Free Press. 1959. Pp. xix+ 669. $8.50. 


sical size but in its aim and achievement. It presents 
Seventy-three cotributions selected from individual authors and is divided into seven sections. 
As the time-scale of the book is developmental these sections represent the seven ages of clinical 
Psychology, with the important difference that, whereas man in his seventh age is decrepit, 

Clinical psychology at this stage is presented as a vigorous discipline with an active future. 
‘Readers’ of this sort seem to be current fashion in publications in clinical psychology. Up till 
now this reviewer has tended to regard them as being of the same ilk as Christmas annuals, 
bumper-books and the like, and valuable only if they chance to contain an article of current or 
of classical interest. Editors of such collections are to be considered as mere compilers. This 
book is, however, different. Beck and Molish have been active as editors and, by integrating the 
Selections, have produced @ book which does more than supply a number of articles on clinical 
Psychology and related disciplines, with the conviction that clinical psychology rests on a firm 
foundation of creative scholarship and, perhaps to the surprise of those who consider clinical 

Psychology to be a collection of techniques, they prove their point. " "e 

In the first section they suggest classical, biblical and Shakespearian origins of clinical psycho- 
logy. This is amusing and of novelty value but the real worth of the book blossoms at the 
eginning of Section II, ‘Sources and Foundations’, with an adequate outline of Darwin’s 
Contribution to psychology produced by blending three chapters of his ‘Descent of Man . The 
remaining sections are entitled ‘The Quest for the Whole Person , ‘The Measure of the Mind n 
eir Social Context’ and the final prognostic section 


‘Humans in th t 
ws Realists’. It is interesting to note that the book starts with 
von Bertalanffy, in whose thinking the editors see the develop- 
seg iption of the whole human personality. 
ee uir cio i ich provide the broad coverage of differing 
Jiewpointa in each area, annotated 8 
000 references. If this book had an ini 
hi i i be recomm i l s 
nons * e is Eier s graduate training and is informative and reassuring for the more 
experienced a calpe euolodee who may in his darker hours have wondered about the scholar- 
Ship of his discipline. R. M. MOWBRAY 


This is a big book, not only in phy 


isciplines in Interaction’, 


ended to clinical psychologists. Tt is instructive for the 


Concept Formation and Personality. By Z. P. Drexzs. Leicester University Press. 


1959. Pp. 82. 18s. pee ' -— 
Thi . " . resti i exciting, but not, m the reviewer's opinion, a very 
recap ea nio mb eee ak and personality. What the writer has done effectively 
isto designa OR F ept formation tests, and to administer these, as well as some personality 
ies of concep". An attempt was then made to link up the two fields by means 

Tustifies the use of this technique in terms of the lack of any hypo- 
se he seems to consider that the results which can be obtained in 
ome relationships are found between cognitive 


win's theories. Si p ] 
and these are discussed in some detail. The obtained structure for 


be different and this also is discussed. 


176 Publications recently received 


The interest of the procedure and of the results is diminished by certain obvious objections. 
It is difficult in many cases to assess the statistical significance of the results as ‘no ordinary 
significance tests are available for canonic correlations’. More important, however, are coitiaisms 
of the personality tests used. In the main these are projection tests, particularly Raven’s con- 
trolled projection technique, and the author, although apparently informed of the uncertain 
validity of the results, appears to accept and interpret them at face value. The justification for 
this is very difficult to see. What does a score on ‘anxiety’ on such a test mean? What kind of 
criterion prediction does it make possible? What is its status in clinical and experimental psycho- 
logy? As long as answers to these questions are not known, the demonstration of à relationship 
between test result and any other factor or construct is incapable of being discussed on a rational 
basis, or to form a fruitful subject of argument. Terms like ‘anxiety’ are almost entirely meaning- 
less; as Cattell has shown, two experienced psychiatrists rating the same group of patients for 
‘anxiety’ will show a correlation of only about 0-2. It is unlikely that such projective tests as 
were used by Dienes would show a correlation even as high as that. 

While, therefore, this monograph is by no means free of faults, it does, nevertheless, show 
evidence of original thinking and makes use of methods which, with some development, could 
be very fruitful indeed. It should certainly be read by all those interested in concept formation 


and its relation to personality variables. H. J. EYSENCK 


Rorschach Responses of Elementary School Children : a Normative Study. By Nerte H. 
Lepwirs, Ph.D. Pittsburgh University Press: 1959. Pp. xi+185. $4.00. 


Adolescent Rorschach Responses. By L. B. Amers, R. W. METRAUX and R. N. WALKER. 
New York: Hoeber. 1959. Pp. xiii4-313. 63s. 


All who use the Rorschach technique with children must be conscious of the lack of reliable 
norms for various ages. Both the above books represent serious attempts to supply this 
deficiency. 

Dr Lewith reports the results of a longitudinal study of 138 children, to each of whom she 
administered the Rorschach test yearly from the ages of 6 to 11. In addition, two control groups 
aged 7 and 11, respectively, were tested once only, thus providing a check upon the factor of 
test-familiarity in the other children. The total number of Rorschachs given by the author in this 
normative study is nearly 1000, an achievement all the more impressive because of the obviously 
high level of test administration. Dr Ledwith wisely points out that although children tend to 
show Rorschach patterns that can be recognized as typical of different age-levels, there must be 
many deviations due to individuality without being in any way pathological. She gives a number 
of illustrative records, with brief but vivid case notes. This is essentially an informative book, 
in which fact and inference are never confused. The author seldom draws conclusions, but her 
data are clearly set out, and her comments are always lucidly to the point: they appear to be 
based on an excellent understanding of children, together with skill in the method employed. 

Dr Louise Ames, with her colleagues at the Gesell Institute, cover the years from 10 to 16 under 
their title Adolescent Rorschach Responses, 100 children being tested at each of the seven age 
levels. The study is semi-longitudinal in character, single records being given by 271 subjects, 
and the remainder provided by 127 who were tested more than once. The data obtained are 
analysed in unusual detail, including interesting information as to the content of determinants. 
Inferences are freely drawn as to personality patterns considered as typical of each age, with 
colourful imagery and somewhat arbitrary conclusions. Two case studies are given for each 
year, one of a boy and one of a girl. 2 

Since these two developmental studies overlap at the 10- and 11-year levels, it is possible to 
compare results for these ages. Although there is some difference in scoring, there are sufficient 
scorings in common to make comparison practicable in these cases. When this is done, there 
appears unhappily to be a wide divergence in findings. Children of 10 years, for example, give 
27% of W in the Ledwith study; 51% in that of the Gesell team. Other comparative figures at 
the same age are F % 44 and 62: FC % 1-9 and 0-3. The use of M is more frequent in the Pitts- 
burgh (Ledwith) sample, a surprising result, since the mean 1.Q. of this group was considerably 
lower than that of the Gesell Institute, viz: 101-7 as against 115-9. 
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It may be that some of the discrepancies apparent are due to examiner-difference, an hypo- 
thesis supported by the contrasting average number of responses given. For the Ledwith samples 
of 10- and 11-year children these are 30 and 28, respectively: for the same ages in the Ames 
groups, 19-2 and 19-5. These differences cannot be accounted for by test-familiarity in the 
Pittsburgh children, for their 11-year controls, who were tested once only, have an average 
response number of 26. It has to be remembered also that of the Gesell children the majority 
Were retested. 

Both these publications provide valuable material, which should repay furtherstudy. Perhaps 
the main conclusions to be drawn from them in the meantime are first, that while developmental 
patterns are observable in the Rorschach, (as Ledwith emphasizes) human personality refuses 
to be pigeon-holed. Secondly, it appears that, in childhood especially, results are likely to vary 


according to the total two-body situation of the test. TEODORA TOOR 


Die Helldunkeldeutungen im Psychodiagnostischen Experiment von Rorschach. 
(Shading interpretations in the psychodiagnostic experiment of Rorschach.) 
By Hans Binper. Bern and Stuttgart: Huber. 1959. Pp. 128. Swiss Fr/DM.10. 


The author, like Rorschach himself a Swiss psychiatrist, has been mainly responsible for 
developing the interpretation of chiaroscuro responses in the Rorschach test. His extensive 
work, first published in 1932 in the Swiss ‘Archives of Psychiatry, 1s now made available as a 
monograph b chach’s original publishers. . "x 

ed of the adio responses as an expression of regu es any an 
attenti i ffective life of neuroties, and in particular that o 
tention to the place the later takes in the & , wer race SM 


ps i i tral role. In so far as the techni 
a e E roar tw tics of the value of the Rorschach are to some 


Such finer poi hology as this, scep 
oints of psychopathology 
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Studien zur Testwissenschaft. By GERHARD CLOSTERMANN. Aschendorff, Münster, 


Westfalen. 1959. Pp. XX* 363. DM. 28. —" Ww 

Thi i i discussion of results obtained through t e use of a * Draw-a- 

Mende ed devote en Y bis started shortly after the end of the First "World War, and 

ad ioa Wons e E for a large number of years. There are twelve 
n going on steadily 


the writer’s Institute vere: 
Standard types of drawing which constitute & scale; the drawing eic d eee pon 
Deing at en of the twelve clearly defined points of this scale. p ee e € shi ry 2 ative 
details about th formance of school children on this test, and the re ane Vae est results 
With school ie social status, ete. He also discusses at great leng ] 
Nep ill surprise readers familiar with the Goodenough Test. The 
te Te dE s with school ability, with parental status and 


a There is little in this book NT iata 
mount of detail given in the drawing The book is written in a manner which makes reading 


mith other known functions of intelligence. Pie ea nonlin de leg through Fel 
Pues difficult; indeed, 1 small return in new factual information 
that i bi xe = the statistical treatment, while reasonably orthodox, is curiously old- 
f kely to result. ji 1 
a; P p e a scale, > 
ee as the bs og i. we: restricted himself to the analysis of 2 x 2 tables and other 
similar Banne E do Germany, where quantitative psychology has but an insecure 
oothola, — = m ome change from the usual purely qualitative discussions; for more 
Sphisticaey ed be oe ating more complex would have been desirable. T or SSSESUK 
readers, 
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An MMPI Codebook for Counselors. By L. E. DRAKE and E. R. OgTTING. Minnesota 
University Press; London: Oxford University Press. 1960. Pp. 140. 30s. 


The purpose of this book is to help a counsellor to *form hypotheses about a relatively normal 
client on a basis of his MMPI profile pattern’. To this end a system of coding is offered, less 
complex than that set out in the Atlas of Hathaway and Meehl, but including ratings on the 
masculinity—femininity and social introversion—extroversion scales. Standardization of the 
Codebook was based on work with more than 4000 counselling cases at the University of 
Wisconsin, which on prima facie grounds suggests high probability of validity for a student 
population. Lacking experience, one cannot form an opinion of the actual validity of the 
hypotheses, but it may be worth recording that in an informal try-out with about a dozen 
psychology students two apparently contrasted female profiles each evoked the single hypo- 
thesis ‘mother conflict’. By contrast, certain other profiles seem to be associated with such 
a wide variety of hypotheses that one feels one has arrived nowhere. One is left with the impres- 
sion that this is not yet the handbook of MMPI diagnosis one had been hoping for. A need for 


something more universally applicable than this book and less cumbersome than the Atlas seems 
to be indicated. B. SEMEONOFF 


Information and Error. By Soromon Diamonp. New York: Basic Books, Inc. 1959. 
Pp. xii--307. $5.00. 


t—and some confused notions about ‘measurement’ at 


settles down to a discussion of introduetory concepts in 
descriptive statistics and inference. Chapter 2 deals with measures of location. Chapter 3 is 
about sums of squares and at this sta 


ge the correlation ratio is (unwisely) introduced and 
reference to it should be omitted on first reading. Next come chapters on Variance—including 
misleading section on * partitioning variance'—Probability and Sampling Variance. Simple 
tests of significance follow, and they are tied up with variance ratio tests in chapter 8. The clarity 
of the latter chapter is ruined by an overdose of sigma-terminology. ? 

Tn the next chapter the link between the large sample formula for comparing two proportions 
and the chi-square test as applied to fourfold tables is demonstrated. The ‘continuity correction 
is then introduced; but since the latter correction is always advisable it would now be well to 
forget about the earlier formulae. 


As might be expected the author has good chapters on the correlation coefficient: its limitations 
too are suitably emphasized, and in this respect the diagram on p. 196 is effective. Next comes 
an unhelpful chapter on factor analysis which employs geometrical methods which aro confusing 
and computing methods which are inadequate and outmoded. Finally, there is a chapter of bits 
and pieces entitled "Handling Non-normal Data’, in which the Poisson distribution fraternizes 
with a haphazard selection of ranking methods and alternative non-parametric tests. 

Tt appears fair to conclude that while this book may appeal to the statistically lame student, 
who will find the pill lavishly gilded, the able student will be quick to turn elsewhere for a more 


precise—and more profound—introductory account of the topics discussed. A. E. MAXWELL 
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Individual Behaviour and Group Achievement. By Rate M. Sroeprnn. New York 
and London: Oxford University Press. 1959. Pp. xi--352. 40s. 


Dr Stogdill has produced a closely argued theory and draws on a wide range of experimental 
evidence for its exemplification. The structure of the book is ingenious; he presents a very general 
indication of the theoretical elements, and then in each chapter he develops an aspect of his 
theory in the first half and gives the empirical evidence in the second. Finally he recapitulates 
and the timid or harassed reader can confine himself to the final summing up, though much ail 
be lost if this is done. 
The outline of the theory is fairly simple. ‘A group’, says Stogdill, ‘is regarded as an input— 


output system. The inputs are the performances, expectations and interactions of the group 
members’. These are the bare bones; in practice the input of some groups will include such items 
as raw materials, finance capital, information and so on. The basic unit of group formation isinter- 
action, which clearly involves performance, though an individual may ‘perform’ alone from time 
to time in the interests of the group in which he is functioning. The third input factor provides 
the driving force and stability of the group. This is ‘expectation’, defined as ‘readiness for re- 
inforcement'. It is a ‘function of drive, the estimated probability of occurrence of a possible 
outcome and the estimated desirability of the outcome.’ The word, therefore, has a slightly 


different meaning from the one it has in ordinary discourse, and this unfortunately is not made 
as he is expected to behave and as he expects 


explicit. On the one hand, 2 member behaves 

Others to respond; this is its consolidating aspect. On the other hand, an element of seeking is 

introduced. A man expects & certain outcome to be satisfying because it has proved so in the 
r reinforcement (not merely accept- 


Past, and now he is ‘ready’, in the sense of being ‘all agog * fo > rely ac 
Ing routine experience). In both senses his expectations will be influenced by probability; in the 


Second sense an outcome may be so desirable that he will be ‘all agog’ to get it, however unlikely 


he is to achieve his aim. : ee . 
We have, then, a net-work of interactions regulated by the expectation of conformity, and 
by the ‘expectation’ of the participants that desired outcomes will result from their labours. 
Oreover, the system is ‘open’ in the sense that any individual participant can be replaced by a 
newcomer without the system losing its identity. The next item is ‘structure. For Dr Stogdill 
Structure’ involves differentiation of position within the system, such that members holding 
ith members holding certain other positions. “The 


Certain iti interchangeable w 
positions are not int d *may be regarded as the ultimate criterion of 
‘eseems to take this line because 


ae of reduced interchangeability °, he says, mi abes 
© differe organized and an unorganized group. 'becaus 
e wants pes rini ped derives from personality differences between members; it is this 
au fond that us ones non-interchangeable. Thus when members are interchangeable we have 
m Broup of verse aol structure’. Certainly most groups develop a structure in Stogdill’s sense. 
here is, indeed, evidence that experimental groups tend to become structured, and are more 
etücient when this happens: Equally obvious is the fac 
Structured i i 
in the interests O 
ou mi ade up of men equally strong an ly: 
might have a tug-of-war team m p itato to say that it had ‘minimum structure’. 


Me turns at any position, and yet one m ee a 
in iven in Stog RR É T 
oo up to date e ring the structures of positions established by interaction 
Provide os and reac m trumentalities for the confirmation ofa system of mutually reinforced 
expectations ehant in toe each position & set of predictive prescriptions relative to perfor- 
Mances and int : tions that accomplish grouP goals and maintain grosp puce d À 
The OLETAN . troduced is ‘status’. The status of a position ef es the degree of 
Or apnd concept to be uk in initiating and maintaining the goal direction and structure 
of the « granted its Ls sition is located. This is reminiscent of Homans. The leader is 
ed ystem in wine RE o: i for initiating interaction 1n others. 
son with greater free 


the; he gr oup with its structure of post 
Pos is an aim, and if the group 
P MEN and the general c! 
Bro ed with particular problems n 
an, Up to group with the same struc’ ure, 
ce with the characteristics of the incum 


required of its incumbent. A group, however, is always con- 

the incumbents will vary from 

ime in the same group, and also in accord- 

Thus the ‘role’ in this theory, with the 
12-2 


180 Publications recently received 


responsibilities and authority it carries, is linked with the predicament of the group epi 
personality of the player. It is thus possible to contrast the ‘role structure’ of two groups which 
have the same formal structure of status and function. E 
Such are the input variables and the intervening variables of structure. What of the output? 
This is analysed into three related features: productivity, integration and morale. The group 
produces a product—not always, of course a material one—the interacting and the satisfaction 
(or otherwise) of expectations leads to an accepted (or disliked) structure which can (or cannot) 
resist strains, while the lack of ‘restraint’ from within or from without gives rise to a state of 
morale, high or low. Stogdill carefully distinguishes between ‘integration’ which is associated 
with satisfaction, and ‘morale’ which is concerned with free-flowing enthusiasm. Now the inter- 
esting point is made that with the same input an increase in one of these aspects of ‘achievement 
is at the expense of the other two. In particular energy spent on increasing integration is liable 
to lead to decreased production. Some measure of integration is, of course, required, so is some 
degree of enthusiasm or interest, but the organizer must keep a balance between all three if the 
group is to carry out its productive purposes. 

The details of the theory consist of variations on the main theme: how, for example, do the 
expectations of high status people differ from those of low status people? How do these two classes 
of people communicate? What difference is made if roles are tightly defined as compared with a 
loose definition? How do the different expectations of mem 


bers affect their mutal expectations? 
And so on. This is where the experimental evidence comes in. 


It will be seen that, in a broad sense, this theory might be taken as a further elaboration of the 
theoretical system propounded by Homans. It has the merit of providing a basis for further 
research, and a unifying framework within which to bring together a variety of very different 
empirical observations. To assess its value more fully one would have to spend a considerable 
time thinking in its terms, but at first glance one can certainly say that it looks promising. 

The manifest function of Dr Stogdill’s book is the exposition of his theory; it has the latent 
function of bringing together an enormous amount of experimental material from 794 articles 
and books which gives it a use-value of a no less welcome order. W. J. H. SPROTT 


White and Coloured. By Micuarn Banton. London: J onathan Cape. 1959. Pp. 223. 
21s. 


This book is not easy to review because, although it contains many penetrating comments on 


white-coloured relations in Britain, it tends to leave the reader with the feeling that he has heard 
most of it before. The most valuable part seems tome 


to lie in highly perceptive comments which, 
as far as I know, have not been made before, The fo 


€ 1 llowing quotation illustrates this. 'In 
Britain the white man is free to avoid the coloured man 


1 f N -. +. But the coloured man is not free to 
avoid the white man: he is dependent upon him for employment and social esteem.’ The major 


criticism of this book is concerned with method because, in my opinion, the writer has attempted 
to answer psychological questions by sociological techniques only. The book begins with a set 
of queries of which the first will serve to illustrate this criticism. It goes as follows. ‘Why 
should coloured people so often be shabbily treated when the vast majority of individual Britons 
are favourably disposed towards them?’ The first criticism here is that what the vast majority of 


Britons think cannot be deduced from a sample of 300. The second is that though white subjects 
have said they are favourabl 


y disposed, they might either be consciously or unconsciously 
lying. Do, in fact, the people who say they are favourably disposed to coloured people, really 
act as if they were? This can only be ascertained by the behavioural test, of observation and 
intensive field work. 

An important part of the book is concerned with what Mr Banton calls the ‘unspoken code’ 
of the British, especially in relation to foreigners. Quite a bit of this ‘code’ could be the difference 
in manners and approach to strangers that exists between quite a lot of cultural and subcultural 
patterns. For instance, the clumsy attempt at getting to know coloured people by asking ‘where 
do you come from?’ may not be patronizing but an attempt to get on friendly terms by using the 
English gambit of placing or finding an identical interest with the person introduced. An ana- 
logous example is that in some European countries it is very bad manners to ring up before 
making a visit. Mr Banton Suggests that the ‘unspoken code’ is stronger among higher than 
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among lower class groups. He suggests therefore that it is easier for a coloured man to be accepted 
in lower groups. It is difficult to say at this stage whether there really is enough estar for 
Ep other phenomena in social science, it cannot be assessed on its 

is most of the coloured people are working class they probably would not be taken as 
visitors to middle-class English homes. My own experience in Liverpool, too, has been that the 
lowest group, as exemplified by Ship Street, do not take non-relatives of any colour into their 


homes. 
On the positive side, the distinetion between prejudice and discrimination is a useful one. It 
y emotionally based from that which is 


does help to distinguish the behaviour which is mainl, 
tion I should make here. If, for example. 


mainly economically based. There is, however, a qualifica 
a landlady turns down a prospective coloured lodger because she knows she would lose her other 


tenants, although she would be willing to take him herself, she may be discriminating, but her 
tenants would be prejudiced. Psychological and sociological frames of reference are frequently 


too interdependent to be so easily separated. 

The least challengeable part of the book is the chapter rather regrettably called ‘Ten Com- 
mandments of Inter Group Relations’. This consists of ten propositions about how to improve 
coloured-white relations. For example, ‘clumsiness in interpersonal relations spoils the best 
intentions’. These are excellent, and should certainly prove invaluable aids to people who have 
to employ, work with, or be employed by, people of a different colour. MADELINE KERR 


this statement. Like so many 


La Genóse des Structures Logiques Élémentaires : Classifications et Sériations. By JEAN 
Pracer and BÄRBEL INHELDER. Neuchatel: Delachaux et Niestlé. 1959. Pp. 295 


28s. 
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he expected (hed ick: É > 
Oe ail work and discussing detailed findings, and a chapter 
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ip into rite es = xe do see how the conclusions are justified, and finally he should turn 
Othe ints, Ak mel Mrs pem if, trained to read the work in its entirety. My first 
ction if, , * 
uty as a reviewer is to report € at I tried to follow 
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exaggeration. It may: howev preliminary way before the central chapters, for the results 


entai o diee £ 
tails reading the conclusions 7 e ply confusing detail. 
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and ‘all’; with classes negatively defined; with the unit class and the null class; ino vi d 
to anticipate a classificatory system in advance of the actual sorting of objects; wit " e Rid 
to change criterion and reclassify; and finally with classification based on tactile-kinaes rae 
perception. Some of these are studied in very simple and direct ways but in other cases ids 
are procedures ingeniously devised to resolve special problems, e.g., when a weighing € a 
and boxes of different colours and sizes, as well as different weights, are used in order to study 
the child’s understanding of ‘all’ and ‘some’ in a situation that is likely to seem to him to have 
ignificance. 
P0 e c ad test shows in very large measure a trend which almost all the tests show to 
greater or lesser extent: the trend away from reliance on the child's words and towards reliance on 
his acts which has become evident in Piaget’s work over the years. It might not be too inade- 
quate a summary of the book to say that it consists in an attempt to show that, in the absence of 
special inquiry, the child's ability to handle language may grossly mislead us as to his ability to 
handle classificatory systems. In this, as in much else, the authors come close to the position 
adopted by Goldstein—indeed the resemblances between their findings with young children and 
Goldstein's findings with aphasic patients are very striking. At what Piaget calls ‘stage 1 
(the familiar division into three stages appears once more)—the child produces ‘collections 
Jigurales’ where the tendency to build patterns and make ‘thing-like’ shapes is the distinguishing 
feature but where, as with Goldstein’s patients, the patterns are obviously not planned in 


advance but arise through the accidents of the endeavour, the subjects being liable both to 
perseveration and undue fluidity of behaviour because they are at the mercy of the stimuli of the 
moment. 


The inability to ignore spatial disposition, which Goldstein observes, has, indeed, a central 
role in Piaget’s explanations of the development of classifying. His argument, in outline, is as 
follows. Classification is seen as having its origins in sensori-motor schemata, not primarily in 
language (which offers ready-made concepts certainly, but concepts that the child can accept 
only in so far as he can assimilate them), nor in perception except in so far as the latter is integ- 
rally bound up with the sensori-motor schemata. To understand the development of classifica- 


tion, then, precisely what one must understand is how classes differ from perceptual groupings 
and how, by means of ‘operati 2 i i i i 


that they belong together. 
ts and their association in 
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of the development of additive classification, but they are followed by a section where some 
special topics are considered, namely the child’s ability to conceive of unit and null classes and 
to handle classes negatively defined. These researches are on the whole less impressive than 
the others, and there is one major objection to be made. This concerns the study of the empty or 
‘null’ class—the class which has no members. The curious thing is that, although Piaget and 
Inhelder accept this usual definition (for they say that a null class is ‘a class without objects’), 
they go on to describe a test where it is hard to see how any empty class can be held to be 
involved. The child is presented with a number of square, round and triangular cards, some 
having nothing on them at all. The latter, in other words are ‘empty’. But a class of empty 
Objects is plainly not an empty class. And yet it appears that the child's ability to conceive of 
nd empty class is supposed to be tested by his readiness to make the dichotomous grouping 
cards with drawings: cards without drawings'. It is undoubtedly interesting to learn that up to 
the age of ten or eleven children tend to avoid this division, but the supposed dependence of the 
difficulty on that of the notion of the null class is quite obscure. In passing it should perhaps be 
remarked that Victoria Hazlett found children under the age of six able to make a distinction 
between cards with and without stars but admittedly the task she set them was slightly different 
from the one set by Piaget and Inhelder. In any case, whatever may be the arguments about 
the age at which the difficulty of the ‘with: without’ distinction can be overcome, the most 
reasonable view of its nature would seem to be that what is involved is difficulty in dealing with a 
class defined by the absence of à property—and formally this amounts simply to negative 
definition, ‘Cards which have no drawings’ and ‘cards which are not round’ both define nega- 
tively, Psychologically it is true, there may be a difference. Cards which are not round have other 
Positive properties of shape, whereas cards which have no drawings are perhaps psychologically 
Speaking, more truly defined by absence or blankness. But they certainly do not constitute a 
null or empty class. P zs 3 POM ee 
he concept of ‘the null class’ is, of course, a highly sophisticated one. Strictly speaking, in 
an extensional logie there is only one null class, in the sense that no difference in membership 
can exist which could enable one empty class to be distinguished from another empty class. 
is ig obviously a notion which we should expect children, not to say most adults, to find im- 
Possibly difficult. But even the simpler idea of a class with no members would seem to be im- 
Possible if—and for so long as —a class is for the child merely a physical collection, for presumably 
© cannot then conceive of a class 80 defined that there is nothing to collect. The difficulty of 
Studying the early development of the notion of an empty class is that one must give the child 
Physical objects to sort and yet, by definition, there can be no objects to represent a class which 
5 empty. However, one might gain some information in the context of a study of multiplicative 
: be so contrived that an empty category would be necessary if 


multiplicative classification but make no further mention 
rather with the question of whether simultaneous classi- 
deed—as would seem likely on the face of things—more 
and they arrive at the conclusion that this is not the 
lose association, and if one is a little easier than the other 
then p Jassification, or classification by more than one criterion, 
Which 
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mo) ara ce of evidence of anticipation in a child’s activities, as well 
oui the theoretical E pone of a variety of relationships like the one between 
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E Visual cues develops at about the same time as classification by tactile cues. Similarly with 
vi tion, visual and tactile, simple and multiplicative: all are | solidaires or integrally bound up 
ae ©ne another. The theoretical point is that this ‘solidarity’ is taken as evidence that the 
terminan hae, oum activities are indeed the fundamental ‘groupements’ which are postulated. 


5 emphasis on the importance, for the *operational' theory, of the discovery that certain 
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aking it clear for what reasons he has decided 
. Given, however, that quantification is now 
ing omission: no data. concerning correlation 
eories place great emphasis on the integrated 
instances where the same subjects figure in more 


unusually co-operative. 
The findings of 


unexpected. Physical health is, if anything, 
above average; mental health is apparently averagi 


ers of the group also appear to have been 
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JAMES MAXWELL 
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Manual of the Maudsley Personality Inventory. By H. J. EvsENCK. London: Uni- 
versity Press. 1959. Manual 2s. 6d. net; Questionnaire 5d. each 4s. 3d. per dozen, 
8s. 2d. per 25, 32s. per 100 including purchase tax; diagnostic keys 1s. each. 


This Manual reports up-to-date information available on this Yes, No, ?-type questionnaire 
(MPI) comprising two scales of 24 items each, one purporting to measure neuroticism (N), 
the other introversion-extraversion (I—E). (The notation J—E is here substituted for Eysenck's 
E since the latter is inconvenient when referring to the introverted (I) or extraverted (E) end of 
the dimension.) The scales can be conveniently adapted to form an even shorter questionnaire 
(SMPI) comprising six items each for N and I-E, simply by utilizing the first page of the printed 
form only. The correlation of MPI with SMPI is 0:86 for N and 0:87 for I-E. The scoring is 
easily accomplished with the aid of templates using a simple numerical system. 

The questionnaire, which owes a considerable debt to Guilford’s original R and C scales, has 
undergone successive developments at Maudsley. Its present form is based on item and factor 
analysis of responses from a sample of 200 men and 200 women—but its standardization has 
Since been supplemented by other groups (‘dysthymies’, hysterics, psychopaths, recidivist 
prc, psychosomaties, American students qoe quota sample of the whole English popula- 

lon, the size of the sample for the latter being 1800). 

The re-test icd p the long scale is estimated as 0-83 for N and 0:81 for I-E; split-half 
Teliabilities for the short scale are 0-80 for N and 0-72 for I-E. (n = 2000). . 

The two scales N and J-Æ intended to be orthogonal, have a low correlation (— 0-15 for the 
MPI, and — 0-05 for the SM PI) for normal samples—the correlation increases to the rather 
Unsatisfactory dimension of —0-3 to —0-4 in neurotic groups. Eysenck assigns these anomalies 
to the non-linearity of the regression lines. The argument is supplemented by a graph of regres- 
Sion lines for 1200 normal subjects which does not show a serious state of affairs except I-scores 
below about 10. But the explanation as it stands is hardly sufficient to give rise to such large 
Negative correlations between N and I-E in neurotic groups, whose mean scores lie well within 
the distributions given for the whole range of the population. This needs investigating in more 

etail. Meanwhile, when attempting to assess the effects of varying degrees pr extraversion in 
any experiment, Eysenck suggests matching criterion groups of I and E for N. m 

A tablo containing the size of samples, mean scores and $.D.'s for the different standardization 
8roups is given—but the reader is left to work out the significance of the differences. Unfortu- 
nately, the original sources of much of the data are omitted, or are still not available, so that the 
Procedures whereby subjects were selected cannot be ascertained in detail. ties 

Wo methods of validation are presented : (i) comparison of the standardization groups on 
and I-H; (ii) construct validity—i.e. a set of interlocking predictions forming a theory con- 
Tmed by experiment. In a strict sense, neither method can yet be said to have reached satis- 
factory standards in empirical confirmation. Our discussion must here partly traverse the 
9undary of the Manual, and consider also the references upon which the data in the Manual 
Tests, 


Let . and I-E means and standard deviations placed graphically in 
their dc eie fag n dimensional space formed by N (ordinate) and I-E (abscissa) 
imensions, Ons might include +1 s.p. from each mean, extend the points by lines joined to 
orm rectangles representing the expected scores within which 66 95 of the standardization groups 
are expected to fall. We then see (i) that there is à. considerable overlap of distributions—i.e. 
the predictive power placing an individual definitely in one or other rectangle is not very great— 
ut ig greatest between dysthymics and normals; (ii) Moreover, it is immediately noticeable 
that the means of the groups fall about a line directed north-north-east. That is, while the 
abnormal groups tend i. be considerably more neurotic than the normal English quota sample, 
ere is little differentiation on the I-E dimension. Furthermore, what little differentiation 
ero is (and it is rennoHabils considerable between normals and dysthymies) tends—apart from 
OSpita] psychopaths—to lie in only the 7 direction relative to normals. Put another way, 
Unusual answers to some two to three items are sufficient to place an individual amongst the 
a extreme group of dysthymics on I, whereas some ten unusual answers are required to 
i ace an individual amongst dysthymics on N. At the very least there is some reason for attempt- 
E—in Subsequent versions of the test—to stretch the J-E dimension somewhat. But the 
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reviewer is not certain whether the data cannot be taken as undermining one of Eysenck’s basic 
tenets, which is not merely that hysterics are more extraverted than dysthymics but that they 
are also more extraverted than normals. In view of Hildebrand’s similar findings with objective 
tests (Brit. J. Psychol. 1958, 49, 1-11), there is an increasing likelihood that the position of these 
various abnormal groups is a true feature of this I-E dimension, and not some distortion in its 
scale units—particularly at the E end. In fact, Eysenck hints at this situation in the Manual 
and elsewhere, without explicitly recognizing that it contravenes his and Jung's theoretical 
position. A factor to be taken into consideration, however, is that presumably this scale mea- 
sures sociability rather than the other facets of extraversion emphasized by Jung—since I-E 
correlates highly with the ‘social’ scale and lowly with the ‘thinking’ and ‘emotional’ scale of 
the Minnesota T'SE. Another feature worth noting is the limited range of items, many of which 
closely overlap in content. There might here be a tendency to sacrifice validity for reliability. 
Possibly a source of distortion on the N-scale, on the other hand, resides in the fact that in all 
items neurotic responses are scored in the affirmative (yes). 

Space does not permit an appraisal of Eysenck’s attempt to demonstrate ‘construct validity’ 
in his Dynamics of Anxiety and Hysteria, as claimed in the Manual. However worthy this attempt 
was, there has been a growing tide of criticism (e.g. by Storms and Signal, Vernon Hamilton, 
D. E. Broadbent, R. L. Reid, Taylor and Rechtsscaffer, Spivae and Levine) of the evidence 
presented for the various components of the theory in this monograph. Eysenck’s adroit defences 
do not altogether dispel these criticisms, Consequently, the reader may have to exercise cau- 
tion in accepting the construct validity as indeed valid. 

Generally, Prof. Eysenck is to be congratulated on obtaining such an unusual amount of data 


ance; some of the original work is published in rather inaccessible foreign journals. In pressing 
the questionnaire as a research tool for obtaining criterion groups, it should, however, be hoped 


tance to the clinician to be omitted. Conversely, it might not be altogether foolish to suggest 
that groups of subjects isolated out on the basis of N and I-E might, in addition, be subjected to 
routine psychiatric interview to preserve the ‘feel’ of the material and its possible limitations. 


A. BURSILL 


The Fifth Mental Measurements Y earbook. Ed. by O. K. Buros. Highland Park, 
New Jersey: Gryphon Press. 1959. Pp. xxvii+ 1292. $22.50. 


‘Indispensable’ is the word that comes most, readily from one's pen in attempting to review 


is, as the title tells us, only the fifth of the series inaugurated by The Nineteen Thirty-eight Mental 
Measurements Yearbook of the School of Education, Rutgers Univ 


be unrealistic to demand more frequent publication, although some things are bound to go out 
lishers, new or revised 


While it seems inconceivable, to the confirmed Yearbook user, that any psychologist con- 
cerned with mental measurement in its broadest sense (educational assessment, projective 
techniques and questionnaires are all included) should not know what can be found in the Year- 
books, it may be appropriate to explain that the Yearbook consists of two main sections. The 


consists of entire or ‘excerpted’ reviews from a wide Tange of periodicals. Apart from the tenor 
of the reviews, no evaluation of the books or tests is offered. This may or may not be a good 
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1 British psychometry is unusually adequately covered—in fact there is little one could complain 
of in this respect, unless it were that the Quarterly Journal of Experimental Psychology, which 
has published relevant reviews during the period under survey, does not appear in the ‘ Periodi- 
cals Directory and Index’. It is pleasant, too, to note that the dedication of the book is ‘To 


Cyril Burt’. B. SEMEONOFF 


A Textbook in Rorschach Test Diagnosis for Psychologists, Physicians and Teachers. 
By Ewarp Boum, translated by Anne G. Beck and S. J. Beck. New York and 


London: Grune and Stratton. 1958. Pp. xi+322. $7.75. 


This book represents the most systematic and ambitious attempt yet published to produce a 
Comprehensive guide to Rorschach diagnosis. It is systematic in that the author not only 
explicitly identifies himself with the psychoanalytic approach to personality study (as indeed 
most Rorschach practitioners do at least implicitly) but categorically states ‘we do not believe 
that a Rorschach test can be exhaustively interpreted without knowledge of psychoanalytic 
theory.’ This remark occurs near the beginning of a long chapter (of over 50 pages) which present 
the first and most detailed of a series of discussions of psychopathological conditions in which 
Rorschach test response is used to illumine theory, rather than vice versa, ps is more usual in 

torschach literature. It is ambitious in so far as guidance—often avowedly rule of thumb —is 
given for much more refined diagnosis than Rorschach writers usually offer. Nevertheless, ina 
footnote (pp. 240-1) the author writes: ‘How much or how little is required for a diagnosisis a 
matter of judgement, and depends on the correct evaluation of the psychological meanings of 
the reader against mechanical counting of ‘signs’. 


he vari yarn. 
ious factors.’ He then goes on to W l r 
e Same Foaie with e announcement that a ‘summary in tabular form of all syndromes 


Contained in thi <i d for a later publication.’ 
A =< ioo pee qn feature of She book is its frequent reference to the work of 
f European psychiatrists and Rorschach writers, notably Binder, Zulliger, Oberholzer and — 
'Sterli, whose work is relatively unfamiliar, at any rate in detail, to British or aria olo- 
gists, Unfortunately the continental bias makes itself felt by the presence in the text of large 
numbers of pseudo-technical terms, some based on false etymology and nearly all open to con- 
emnation by the authors of & recent psychological dictionary as examples of bogus erudition. 
Thus Such words abound as amphithymia (and also ambithymic), ixothymia (and ixophrenia), 
Schizaffinic, pathotropie, encephalopathy, pfropfschizophrenia, sophropsychic (thus in the text; 
1n the index —more correctly? —sopropsychic). One may perhaps be forgiven if one confesses 
nat the vulgarism ‘baffling with science’ ica to mw ox onog wh - zn yoy ra 
ion, that four mistakes appear in the printing 9 i S z 
thymia? is derived. 


All this makes for heavy going: and—again regrettably—the translation itself has a marked 


Continental flavour. Furthermore, although the book is intended for the beginner as well as for 


© speciali ice given to the learner seems to the reviewer to be positively 
fiiidial, somo of NEE a Shak locations should be noted in words rather than by the 


r hand, it opens out new vistas. B. SEMEONOFF 


and Treatment. By L. Szowpr, V. MOSER 


The S. i 7 7 is. Prognosis 
es dud ptus pincott ; London: Pitman, 1959. Pp. xv+ 


and M. W. Wess. Philadelphia: Lip 
309. 96s. 
The a ted to compress into one book the four works of Szondi on his per- 
Sonality (ent nes eyo to diagnosis, prognosis and treatment as well as further work 
Upon ; eb: and ie epp this test has grown into a psychology and a method of analysis 


Ne 
: p called Schicksal psychology 9n' 
^ "siderable claims are mad: 
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psychology’. As for the theory, it purports to combine heredobiology and psychoanalysis in a 
unique manner. f 

The authors have made their task more difficult, and the book less readable, by their anxiety 
to prove the superiority of their theory and method to others, and by trying to confound those 
psychologists who rejoice in making nonsense of tests and theories which rely on the concept 
of a dynamic unconscious. The somewhat messianic attitude goes with the scolding meted out to 
the unconverted and seems more likely to put people’s backs up than to induce them to take an 
interest in the material presented. Unfortunately, clarity is further impeded by the language 
used, which is mainly in the Teutonic style, heavy, often florid and sometimes obscure. Reading 
is made difficult by the Szondian terminology which, in his own works, is explained at length 
as he builds up his concepts, but in this book is piled upon the reader in a more or less arbitrary 
manner. 

The book is in three parts. The first discusses the rationale and validation of the test and de- 
scribes the procedure involved in the testing of individuals both singly and in groups. It ends 
with a chapter by Szondi himself on what might be called his philosophy, which would perhaps 


the language of choice’. These compulsive choices are offset by the power of the 
ego and the intellect so that if the person becomes aware of the morbid ancestors of whom he is a 
carrier or conductor, their influence may be modified or transformed. Abstracting from the genetic 
basis of the theory, which seems superfluous from the point of view of therapy, it differs little 
from that of the internalized object of the Neo-Freudians and from the ancestral images of Jung. 


test. 


. Part three is written by Szondi on the therapeuties of Schicksal analysis. He goes more fully 
into his theory and describes his method of treatment and its aim. Starting with what he terms 


MARY WILLIAMS 


Hérédité et Fréquence des Dyschromatopsies, By R. Kuzrumtan and R. W. Pickrorp. 
Paris: Vigot Fréres. 1959. Pp. v+109. No price given. 
The introduction to this small book disarm: 
à survey of the results of studies of the fre 
of the world. 
The first part of the book, 44 pages out of a total of 106. 
h 


8 some criticism by stating the limited aim, which is 
quency of colour vision defect in various populations 
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(identical twins especially) and ‘aberrant pedigrees’ are discussed briefly, including one or two 
recent pedigrees, and it is suggested that in order to deal with the problem of the genetics of 
colour blindness we need a combined operation by ophthalmologists, physicians, biochemists and 
8eneticists. 
_ Other problems are dealt with in tantalizingly short accounts; e.g. the colour blindness found 
in what are called *inter-sex groups’ (the Turner and Klinefelter syndromes), other sex-linked 
oe not apparently related to colour blindness, acquired colour blindness and colour vision 
age. 
The Second part of the book reports the results of large-scale testing of University students in 
aris carried out by Kkerumian and his colleagues over a period of years, only some of which has 
Previously been reported. Besides using a large number of pseudo-isochromatie plate tests, 
erumian noted the place of birth of the subjects and of their parents, and was thus able to 
compare the frequency of colour blindness in the various Departments of France, and in the French 
associated states’ and other foreign countries. The total number tested was 9151 men and 
8945 women. Although the frequencies in the Departments varied considerably (e.g. 4:12% 
In the Mozelle Vosges Departments and 16-3 % in Gard Herault Departments), these differences 
turned out not to be significant. These results are contrasted with those reported by Vernon and 
Straker, in Nature in 1943, which are also reported here in a rather fuller form than was possible 
1943. Some racial differences are found; the frequency of colour blindness is about 8% for 
etropolitan France, and most of Europe and America, but only 6 % for the students from Algeria, 
$ orocco, Tunisia, ete. It is suggested, further, that in the latter group, the proportion of pro- 
“nopes is much higher than it is in the other colour blind groups. However, this statement is 
ased on the comparatively small proportion of all the colour-blind subjects who could be clearly 
classified as protanope or deuteranope on the Plate tests, and may be thought not to be too well 
“tablished. 

n the pe i e he authors survey B n 
Colour arias ea eee of the world, dismiss many of them as being quite inadequate, 
eluding, alas, the much quoted Rivers’s study of the Todas, and then make an annotated list 
of the Studies which survive their critical evaluation. The final chapter summarizes the evidence 

world, and points out that the figure of 


bout th : : 
e freque lour blindness throughout the oints out 
about, 896 fu ihe E American and Australian populations is higher than that for 


Any othe i it is sli less for the Asiatic people, and even less for Negro popula- 
P r racial group; it is slightly less ecise anthropological criterion of race, and 


ns. The di to any pr 
: ifferences cannot be related yet, to any pr ^ 
SSi quite the d order, they say, to that which one would expect on any evolutionary 
Sory of the di à ir vision, or of races. 
evelopment of colour vision, ; 
est human inei should be entirely lacking, they have included photographs, test records 
descriptions of two pairs of identical male twins, both colour blind. 


he bibli ; i hould include the annotated list of Surveys, 
Pugsephy, in wHius ne fficult to assess. Much of the material presented is 


n general it: the book are di! ^ 
already tea cea: red bled in colour vision and colour blindness, yet the accounts given 
ht too brief to be useful to the beginner. They are perhaps sufficiently stimulating to send the 

“rested reader to the original papers i 


briefly the literature on the frequency of 


and 
is fairly extensive. 


f he has not already seen them. AGNES CRAWFORD 
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Ego Structure in Paranoid Schizophrenia. By LovisE J. Zucker. Illinois: Thomas; 
Oxford: Blackwell. 1958. Pp. x+186. 42s. 


This is a report of an experimental study, by a clinical psychologist, of disturbance of ego 
function in paranoid schizophrenia. In this study, three projective tests were used—the Ror- 
schach, Mosaic, and Figure Drawing. The subjects were two groups of paranoid schizophrenic 
patients, thirty in each group, one group being seriously ill patients (the ‘hospitalized’ group), 
the other group was of paranoid schizophrenics who were less incapacitated by their illness and 
who were being treated on an ambulatory basis. 

Dr Zucker aimed, first, to devise a technique of identifying from the test responses, the degree 
of impairment of ego structure in each patient, and then to compare the two groups, the hypo- 
thesis being that the hospitalized group would show a greater degree of dysfunction than the 
ambulatory group. She begins by defining five ‘signs’ in the test which, on theoretical grounds, 
she takes to indicate ego dysfunction, and in comparing the two groups with respect to the 
frequency of the appearance of these ‘signs’, she finds a significantly higher number in the hos- 
pitalized patients as compared with the ambulatory group. In a second phase of the experiment. 
She reports that the same test method differentiates significantly between the ‘ambulatory’ 
patient who can respond to treatment on an out-patient basis, and the clinically similar ambu- 
latory patient who later will break down and who will require hospitalization. This is a very 
important prognostie finding which will be of great interest to all clinical psychologists and 
psychiatrists concerned with diagnosis and prognosis in schizophrenia. 

The book is well written and the research method clearly described in detail, so that the experi- 
ment should easily be repeatable. Her work opens up many avenues for further exploration- 
1f her results are confirmed, she will have made a significant contribution to clinical psychology 


and psychiatry. ‘rom Somn 


Psychology and Human Performance: An Introduction to Psychology. By Ronzgmr M. 


e and Epwin A. Furisaman. New York: Holt. 1959. Pp. xvi+494. 


The authors of this introductory text have had a number of definite aims and presumably 
particular groups of students in mind in writing their book. The last third of the book is about 


and human engineering, and the earlier part is essentially prefatory to this. The emphasis is on 
and wherever possible illustrations are-taken 


Within its chosen and rather narrow limits the book is a good text, clearly written and well 


illustrated, particularly with numerous groups. It should be specially useful as a first year 
introduction to psychology for those who intend to specialize later in the industrial human- 
engineering field. Its limitations, however, would preclude its use as a general first-year text 
in most university classes, as it omits nearly all reference to a good many topics upon which the 
general student should be informed, for example, development, childhood, emotion. personality. 
adjustment, animal behaviour, etc. The book is also excessively parochial in its Téfóroncss. There 


are fewer than a dozen in the whole field of psychology tonon-American work—none, for example. 
to Freud—but no less than thirty-five references to the authors’ own studies f 


L. S. HEARNSHAW 


| 
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The Problems of Perception. By R. J. Hirst. London: Allen & Unwin, 1959. Pp. 330. 
30s. 


Bertrand Russell recently remarked that, for the new philosophy, ‘it is regarded as a sin to 
ink seriously about the problem of perception’. In writing this book Mr Hirst, has on this 
reckoning, committed a very grevious sin indeed. For, instead of dismissing in a few glib phrases, 
as is the custom, everything that has been said on the topic, in an effort to persuade us that there 
are no problems to solve—we have all just been the victims of a misunderstanding—he has 
examined carefully and respectfully a variety of philosophical theses before eventually offering 
us his own considered solution. What is perhaps even more unusual and refreshing nowadays, 
18 to find a philosopher who can discuss perception with a proper understanding of recent experi- 
Mental work. His chapter on ‘The Psychology of Perceptual Consciousness’ is helpful and makes 
Some valuable terminological suggestions. M k 
After taking us on a tour during which we are shown the perplexities of sense-data theories, 
the implausibility of phenomenalism, and the sheer evasiveness of the linguistic approach, he 
ally introduces us to the only two types of solution that can seriously compete for our allegi- 
ance: a dualistic, causal or ‘Representational ' theory on the one hand and a monistic, ‘ Double- 
Dect' theory on the other. Despite a sidelong glance at E.S.P. the author comes out firmly in 
avour of the latter. What he calls his ‘Identity Hypothesis’ asks us to treat both the brain 
Activity and the conscious perceptual experience as simply the outer and inner aspects, respec- 
tively, of one and tho same physical event. The distinction is merely in mode of access: brain 
RO being (in principle) publicly observable, perceptual experience only privately intro- 
Pectible, 
Such a vi i reading of it is essentially the same as that now held by Russell) 
S e a itis pore it minimizes mystery, and it leaves intact the deter- 
LRistic presuppositions of the natural sciences. Nevertheless, Hirst lays himself open to certain 
*Bitimate criticisms. For, on a mode-of-access theory, who or what is it that does the intro- 
*Pecting p Moreover; how ‘exactly does such introspection differ from that ‘awareness of one’s 
ne Sense-data’ which Hirst regards as introducing a vicious reduplication into the Representa- 
tional account of perceiving? It is true the author makes a valiant effort to answer both these 
questions, the former on p. 302, the latter on p. 293, but the reader will have to decide whether 


finds his answers entirely satisfactory. 


rst evidently shares the current malaise about mental entities and tin, it seems to me, 
Metimes drives him into unnecessarily strained positions. Thus he claims with obvious pride 

con "? Purged the Representational theory of its ‘extra mental realm’. Yet his own ansiysis 
Ompels him to recognize the act/object character of perceptual consciousness and to speak 
Sely of the contents Kt consciousness. Bythe time he comes to discuss the nature of sensible 

Properties (p. 314) we may be forgiven for wondering whether he has ever really broken away 

Tom the e theory as opposed to merely trying to make it more acceptable. 

w, 250 few remarks, however, must not be understood as implying any lack of appreciation for 
h regard as a very considerable achievement. I have no hesitation in recommending it to 


ny Psychologist interested in the philosophical implications of perception. BON BENONS 
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INHIBITION: A SYMPOSIUM 


At the Cambridge Conference of the British Psychological Society a Symposium 
on ‘Inhibition’ took place on 6 April 1959. The individual contributions are now avail- 
able for publication having been revised by their authors in the light of the symposium 
as a whole. 

The first of these papers which follow comprises an introduction which states what 
the authors, Pilkington and McKellar, consider to be some of the more profitable uses 
of the term ‘inhibition’ in psychology. The second paper, by Stretch, deals with ideas 
and researches relating to inhibition within the evolutionary system as a whole. 
Kendrick’s contribution is an account of experiments on the possibilities of establish- 
ing inhibition through reinforcement, and a defence of his theoretical interpretation 
9f these experiments. In the fourth paper Gwynne Jones deals with the work of 
Eysenck and his colleagues in their application of Hullian and Pavlovian concepts 
of inhibition to the study of individual differences. The concluding paper by Reid 
Presents a critical evaluation of the use made of ‘inhibition’ by Pavlov, Hull and 

“Ysenck, 

A bibliography of references cited by the various contributors concludes the 
Symposium, 

PETER McKELLAR 


University of Sheffield 


13 Gen. Psych. 51, 3 
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I. INHIBITION AS A CONCEPT 
IN PSYCHOLOGY 


G. W. PILKINGTON AND PETER MCKELLAR 


Department of Psychology, University of Sheffield 


One way to begin this Symposium is to look at what the dictionary has to say about 
the subject under discussion. In the larger Oxford English Dictionary *inhibition' is 
defined as ‘the action of preventing, hindering or checking’. 

Both the larger and smaller editions of the dictionary make reference to an article 
by Brunton published in Nature in 1883. Brunton wrote: ‘By inhibition we mean the 
arrest of the functions of a structure or organ by the actions upon it of another, while 
its power to execute these functions is still retained and can be manifested as soon 
as the restraining power is removed.’ 

Thus, according to the dictionary there is implied by the use of the word the notion 
of being checked or restrained by a process of an opposing kind.* This same notion of 
restraint is prominent in the three columns of definitions of ‘inhibition’ which 
appear in the dictionary of psychological terms by English & English (1958)- 
Dictionary definitions of ‘inhibition’, whether general or technical, provide then & 

starting-point for this symposium. But it is only a starting-point. If we turn from 
dictionaries to text-books it becomes plain that ‘inhibition’ is a very widely used 
word in psychology; very few such text-books fail to include it in their index. It is 
equally apparent that uses of the term vary enormously, and this is probably related 
to the fact that the word often appears qualified by some adjective: for example we 
encounter ‘conditioned inhibition’, ‘proactive inhibition’ and so on. Uses of the ter™ 
vary from the simple and descriptive to what some of us in this symposium may 
regard as the excess of ‘physiologizing’ to which many theorists in contemporary 
psychology seem so strangely addicted. And, of course, over a whole family of uses 
there looms the dark, and bearded, shadow of Ivan P. Pavlov. 

It will be part of our aim in introducing this symposium to draw attention to the 
extremely wide variety of uses the term ‘inhibition’ has in psychology. Since bias 
may express itself implicitly if not made explicit, it is desirable that we define our 
own standpoint, which is twofold. First, we wish to stress the various different fields 
of theory to which some concept like ‘inhibition’ seems appropriate and useful; more 
specifically we shall argue that concepts and principles deriving from Pavlov and 
Hull—despite their undoubted importance—should not wholly dominate the sym- 
posium. Secondly, it seems to us that, while theories in psychology come and go; 
the phenomena of behaviour and experience will go on for quite a long time yet, and 
we do need terms to describe them. Thus, much of our emphasis will be on the pheno- 
menological as well as the theoretical uses of the term ‘inhibition’. 


* This is the physiological use of the term. Accordin, i icati he 
g to Fulton (1949, p. 93) its application to tl 
c.N.8. relates to the work of the brothers Weber who, in 1845, dun that "BOE i the peripheral 
end of the vagus nerve produces temporary cessation of the heart beat. 
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The first of these uses with which we shall be concerned is when ‘inhibition’ is 
used descriptively to denote some established phenomenon of behaviour. Illustration 
may be taken from a story reported by Hilgard (1953). Tt relates to a former President 
of Stanford University, who happened to be an expert on fish. As President, he 
diligently and dutifully set about the task of learning the names of his students. 
But the worst happened. Every time he learned the name of a student he found he 
forgot the name of a fish! And so it was, we are told, that, under the influence of 
the inserutable processes of retroactive inhibition, he gave up learning the names 
of the students. The realities of the phenomena of associative inhibition must be 
familiar, probably in a context of card sorting, to nearly every psychologist. Even if 
he is to-day unable, without some effort of recall, to remember which is *pro-' and 
Which is ‘retroactive’ inhibition, once he has thought about it, the meanings of these 
terms are fairly clear and precise. Whatever this symposium decides to do about 
‘inhibition’ as a concept in psychology we should like to put in a word for this usage 
as a descriptive term—especially along with a qualifying adjective like ‘associative’. 
Hilgard elsewhere (1948, p. 113) has ventured the prediction that, as psychology 
develops, its text-books will grow more and more like Hull’s Principles. of 
Behaviour, While this doubtless desirable process is going on, psychologists 
are likely to want to go on talking to one another. In this interim, if they can be 
encouraged to use qualifying adjectives with otherwise only vaguely descrip- 
tive terms like ‘inhibition’ some measure of precision will be added to their com- 
Municati 

A lu uid by now à classical—use of the term ‘inhibition’ is to be found in the 
Work of Pavlov (e.g. Pavlov, 1927, 1955); we shall not however intrude upon later 
Parts of the symposium by analysing these Pavlovian uses in detail. Nevertheless, 
i May be noted that our argument that the term should, where possible, be used 
along with some qualifying adjective receives strong support from Pavlov. He 
y istinguishes a number of different forms of inhibition: internal inhibition, external 
in ibition, conditioned inhibition, differential inhibition, disinhibition and so on. 

ne interesting point concerns internal inhibition which is, oddly enough, often 
Spoken of as *extinction ". The use of this word is surely paradoxical Sce it eoma to 
imply that the CR has disappeared rather than that it is merely ina state ofinbihitiog: 
This strange equation of ‘extinction’ (i.e. disappearance), with ‘inhibition’ (i.e. being 
really Pa d restrained from appearance) is now very common. It is probably too 
ate to do anything about altering it, even though, as there are operations tests for 
s Owing that an extinguished response is, in a sense, a there’, the term ‘internal 

ibition’? iptively more appropriate. 

iid, pice dnd dlc use of ‘inhibition ° derives from the work of 
(e.g. 1943, 1951, 1952), sometimes via South London! Again we find ‘inhibition 
i : and essentially Hull distinguishes three types. First, 
which is, in some respects, similar to Pavlov's internal 
ibition, Tt is a kind of negative drive, produced whenever a response occurs, and 
ing as a barrier to the repetition of that response. In other words, reactive in- 
ition directly inhibits reaction potential (sn). It dissipates spontaneously with 
e, but has the important property (since it is a negative drive) of reinforcing any 
lvity associated with its reduction. Next in the Hullian system is conditioned 

13-2 


Rull 
u; 


De along with an adjective, 
inr eis reactive inhibition or In 

m 
hib 


Wet 


196 G. W. PILKINGTON AND PETER McK ELLAR 


inhibition (I). This is perhaps best thought of as a habit of ceasing to respond* M 
a particular way in a particular situation. This ceasing to respond is initially d: " 
about by a succession of increments of Zp, which totally, though only inane y 
inhibits SZ». Hull’s notion is that, when such stoppage of response has occurred à 
certain number of times, the habit of ceasing to respond in a particular manner in à 
particular situation is built up because of the reinforcement provided by the dissipa- 
tion in time of the negative Iņ. It is important to keep in mind that, as a habit— 
a conditioned disposition to cease to respond— I r does not dissipate nts 
with time. Clearly there are difficulties in the way of conceiving of ceasing to respon 
as nevertheless ‘really’ being a sort of response that can be learned; and it is even 
harder to see how such a habit of ceasing to respond could possibly be subject to 
experimental extinction. But these difficulties will be dealt with more fully by later 
contributors. Finally, there is aggregate inhibitory potential or Ip, and this Hull 
defines as simply the sum of reactive inhibition with conditioned inhibition. Again, 
there have been objections to this concept, mainly on the grounds that it involves 
the addition of a drive construct to a habit construct, whereas these should surely be 
multiplied together. These objections will also be debated in some detail later in this 
symposium. 

From Pavlov has stemmed the work of Hull. However influential Hullian thought 


has been it is by no means the only attempt which has been made to construct & 
theory of learning in which inhibition 


development is represented by Harlow 
learning solely in terms of one process o 
processes of excitation and inhibition (H. 
presents data, chiefly deriving from his e 
and on the elimination of error factors ( 
may best be understood as the inhibit 
new associations. He writes: ‘th 
nothing other than the elimin 


concept that learning is the š 
reward, and inhibition, gener 

Clearly, such a uni-process, 
with Hull’s duo-process, ri 
Harlow’s claim that ‘learning is nothing but ( 


in a modern theory of learning which may well assume much importance in future 
years. 


A fifth use of ‘inhibition’ is to be found in much of the work of Eysenck and his 
colleagues. Eysenck’s deployment of the concept of inhibition is probably the most 
self-conscious effort we have in modern psychology to make an extensive theoretical 


* Originally we described sI p as an acquired habit of not responding in a particular situation. We are 
indebted to a later contributor to the symposium, Reid, for distinguishing between such a habit of not 
responding, and a habit of ceasing to respond. Reid has pointed out that Hull used sip in the latter 
sense, and we have amended our paper accordingly, 
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use of the notion. At the same time he makes extensive uses—some may feel in- 
clined to say ‘misuses’, if not ‘abuses '——of both Pavlovian and Hullian notions of 
inhibition. As used by Eysenck the concept of inhibition becomes a central one in 
Psychological theory. Itis used to explain and predict a very wide range of behavioural 
phenomena extending from the molecular (in physiological psychology) to the molar 
(in personality and social psychology). The details of this development of the concept 
of inhibition are to be found particularly in The Dynamics of Anxiety and Hysteria 
(Eysenck, 1957), and will be discussed later in this symposium. Here it is sufficient 
tosay that a difference in inhibition is postulated as between introverts and extraverts: 
the introverts are held to build up inhibition slowly (hence to condition quickly and 
extinguish slowly), and the extraverts are held to build up inhibition quickly (hence 
to condition slowly and extinguish quickly). Eysenck contends that these differences 
of inhibition between the two groups have been confirmed experimentally, and that 
many deductions from his postulates which relate inhibition to personality variations 
(e.g. reminiscence and work decrement phenomena) have been similarly verified. 
t may be noted that Eysenck's apparently so theoretically fertile concept of inhibition 
differs markedly from one important everyday use of the term ‘inhibition’. In 
Common usage it is the introverted, socially diffident, and emotionally held-in sort of 
Person who j^ described as ‘inhibited’, while the sociable, outgoing extravert is 
described as ‘uninhibited’. For Eysenck the position is exactly reversed : behavioural 
inhibition in the sense just discussed is considered to be inversely related to inhibition. 
t may also be noted that Eysenck (1957, pp- 112-13) takes Pavlov to task for ex- 
tending these everyday uses of ‘inhibited’ and ‘uninhibited’ into his psycho-physio- 
gical theorizing. M NOE 
A sixth, and rather different conception of ‘inhibition derives from the thought 
of Herbart. Herbart was at the time preoccupied with the problem of what would 
9-day be called * span of apprehension ` (or ‘narrowness of consciousness ) and was one 
the first to explore the notion that mental processes in active opposition to one 
another may compete for a place in consciousness. This concept subsequently played 
an important part in Freud’s thinking. Freud’s theory of repression (e.g. Freud, 1938) 
Inplios that forgetting is not merely a matter of the fading of memory traces; on the 
Contrary Prsata is sometimes (? or always) an active blocking of one set of 
PMotionally Tonea dena by another. Writing from a Freudian standpoint, and as an 
Istorian of psychology, Flugel (1955, p. 8) goes so far as to suggest that it is now 


Seherally agreed that repression ‘corresponds to inhibition, is indeed only a particu- 
© 


ar form of the more general phenomenon of inhibition, which is found at all levels 
o 


the nervous syst em'.* Psychologists who are outside the psychoanalytic camp 


ight well consider more fully these efforts—so characteristic erar —€— 
© relate analytic concepts to more general psychological and p ae e. 
"other good example of an attempt to relate eee sae sa pun de 
vork is to be found in the work of Dollard & Miller (1950) who ramine several 
erent types of ‘repression’ in terms of their relation to inhibition 1 Like Flugel, 
€se authors equate repression with inhibition, and an illustration of their attempted 
Conciliation of psych oanalysis with learning theory may be given. They argue that 


at relations between ‘repression *, as understood by Freud, and Sherring- 


* 
T 
ton, , "el goes on to suggest th T E 
P ‘antagonistic reflexes’ merit fuller examination. 
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in war neuroses there develops a tendency to stop talking and thinking about the 
experiences responsible, and that fear strongly reinforces this response. More 
generally, if a person tends to stop thinking about certain facts he is less likely to 
see connexions between them; this is seen by Dollard and Miller as the entrance 
chamber to the process of repression. The attempts of learning theorists to under- 
stand psychoanalytic thought in terms of their own concepts is in itself a develop- 
ment of major interest in view of the historical connexions between these concepts 
and the work of Pavlov and Hull, already mentioned. 

Further reference may be made to more strictly Freudian thought, in which 
‘inhibition’ is by no means confined to the problems of remembering and ‘repression’. 
For example, Freud’s theory of laughter involves a rather similar concept. He 
suggests that inhibitory processes operate to prevent certain expressions of aggression 
or sexual allusion; these are relaxed in the socially permitted form of wit. Thus, in 
wit, there is a release of the affect itself together with a release of the inhibitory 


in depression inhibition is increased, in mania it is diminished’. Of the manic 
individual, he writes: ‘his pleasure is similar to the pleasure of wit—the release of 
inhibition’. Freud himself conceives of the depressed person as emotionally pre- 


ing, by seeking like a ravenously hungry man for new object cathexes? (Freud, 1917, 


appropriate to the manic-depressive cycle. 

Rather different from these psychoanalytic concepts of inhibition is the use made 
of the notion in physiological psychology. The most important of the non-Pavlovian 
uses derives from the by now classical work of Sherrington (1906) and of Hughlings 
Jackson ( 1931). The term "inhibition? is employed to denote a reduction in, or 


Ritchie Russell, 1959, p. 123) considers that "the cells of th 
basie types—those which excite and those which 
with various qualifying adjectives added to Specify the type or locus is a very 
commonly used term; thus we have: ‘reciprocal inhibition’ “successive inhibition’, 
‘direct inhibition, ‘extrapyramidal inhibition’, i 


(1958), specifically in relation to therapy. Wolpe argues for a more direct approach 


al Ss 
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to the behaviour disorders than the traditional Freudian one, and contends that they 
are best conceived of in terms of the principles which underly habit formation, and 
their related neurology. Ordinary methods of treatment involving internal inhibition 
or extinction as studied by such workers as N. E. Miller are slow and laborious. 
Instead of employing extinction Wolpe advocates a process of setting up antagonistic 
habits, in short using reciprocal inhibition; this is interpreted both physiologically 
and in terms of the psychology of learning. The results of treatment by reciprocal 
inhibition on a group of 210 patients who have been systematically studied by Wolpe 
are very striking; he claims either ‘cure’ or ‘much improvement’ in 90 % of this group 
of cases. This work suggests that further examination of the uses of the term ‘inhibi- 
tion’ in physiological psychology, and their systematic application to therapeutic 
Problems, is a field likely to engage the attention of investigators of the future. 

But it is not our concern here to go into all the details of the various uses of the 
Concept in physiological psychology, though one other instance must be mentioned 
briefly. This is the notion of an inhibitory control by the higher centres over the 
lower centres of the nervous system—a formulation associated with the name of 

ughlings Jackson. Head & Holmes (1911) were able to show how ‘release of 
function’, ag Hughlings Jackson called it, may occur when there is a destruction of 
fibres leading from the cortex to the thalamus. There may ensue hyperaesthesias and 
other excessive responses to stimulation once this normally present inhibitory 
influence is withdrawn.* More recently Zangwill (1950, p. 137) has sought to explain 
the fear emotions in terms of ‘diminished inhibition’ in this Jacksonian sense. He 
argues that fear represents a scale which exhibits a progressively diminished influence 
9f the higher centres and a ‘corresponding release of the Jower—and normally 
‘nhibited—neural activities’. In terms of this scale of intensity of fear we proceed 
Tom prudence and self restraint, through concentration and caution, apprehension 
and alarm, anxiety and anguish, to panic and finally terror. The earlier stages of this 
Series are marked by a measure of cortical control and compensatory reactions in the 
face of increased interference with adjusted thought and action. The intermediate 
Stages are characterized by the appearance of subcortically mediated activities, 
teed in part from cortical inhibition. Finally, there is a virtually uncontrolled dis- 
charge from the lower centres; the inhibitory influence of the cortex is largely out of 
action, Thus, when in a state of panic or terror, the human organism may react toa 
Stimulus in a violent and uncontrolled manner somewhat after the fashion of the 

corticate cat of Masserman's laboratory. à 
."hhibition, in the Jacksonian sense, implies some mechanism of control by the 
hig er dorta, At this point it is appropriate to mention certain observations which 
ave emerged from longitudinal studies of schizophrenic patients in which amarkedly 
Iminisheq inhibition of this kind seems to be operating. Thus Arieti (1955) in dis- 
SUSsing the terminal stages of schizophrenia records a more or less uncontrollable 
®ndeney for the patients to place edible objects in the mouth. The contrary restraints 
ich inhibit normal, civilized adults from doing this seem to be noticeably absent ; 
© behaviour is strongly reminiscent of the food grabbing habits of infra-human 


fre’ Flugel has argued that the traditional distinction made by psychology between ‘cognition’ and 
xis? is justified by neurological realities, and ‘corresponds to some extent to a real difference of 
ction between two major portions of the brain’ (Flugel, 1933, p. 268). 


200 G. W. PILKINGTON AND PETER McKELLAR 


organisms. Moreover, as the illness progresses the category of ‘the edible? seems to 
disintegrate: the patients react to all objects of suitable size by an irresistible a 
pulsion to place them in the mouth.* Rather similar behaviour can be € 
experimentally, and Arieti discusses a series of experiments by Klüver & Bucy m t S] 
period 1937-39, when these investigators extirpated both temporal lobes of — 
monkeys. Following this operation the animals exhibited a tendency to grasp, an 
place in the mouth, all objects of a suitable size within reach; all objects whether 
edible or not were treated in this way, and every operated monkey produced this 
reaction. Klüver (cited by Arieti) reports that the animals behaved as if ‘acting under 
the influence of some compulsory or irresistible impulse. ..as if forced to react to 
objects’. Thus the Jacksonian conception of inhibition as involving restraint on 
lower brain processes whether by the temporal lobe or some other part of the cortex, 
is a notion which has possible applications to the normal psychology of emotion, 
to the understanding of the abnormal, and to comparative, developmental and 
physiological psychology. Rivers (1923) applies a rather similar concept to the study 
of dreams, and the early work of Silberer (1909) suggests it may be applicable to the 
understanding of the concrete modes of thinking which characterize the hypnagogic 
state. As Silberer when discussing hypnagogic imagery puts it: ‘the tired conscious- 
ness, not having at its disposal the energy necessary to normal thinking, switches to 
an easier form of mental functioning’, (Silberer, 1909, pp. 198-9). Similarly, 
Thurstone (1924), when discussing the difference between more intelligent and less 
intelligent forms of human thinking, appears to have in mind ‘inhibition’ in its 
Jacksonian sense when he argues: ‘it requires inhibition of no mean order to retain 
a concept as such’. For Thurstone, as for Rivers and Silberer, inappropriate con- 
cts of relaxation of this inhibitory process. The 


of inhibition have been discussed in fuller detail 
elsewhere (McKellar, 1957). 


Finally, there are a number of uses of inhibition in ps 
best classed as miscellaneous ; some 
tion who have been concerned w 
illustration may be taken from Her 
Hertzberg (1929) examined the bi 


sophers in terms of their financial, occupational, marital and other adjustments: 
when compared with the norms for the population at large, he found them wanting. 


tended towards maladjustment; on the contrary, the evidence Suggests that they 
were typically men of more than averagely strong 


their personal lives—and its by-product, the creation of systems of philosophy— 


* We may note the resemblance of this to the behaviour of the 6-month to 2-year-old child. As 
Arieti puts it: ‘the baby places in his mouth anything that comes within his reach, and licks, sucks or 
eats it’. 


d 
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by Flugel (1934) in relation to similar issues. Flugel contends that strength of impulse 
and resulting pleasure can be increased by strength of inhibition; thus inhibition 
may be positively sought as a means towards greater satisfaction. It is in the context 
of the love relationship that Flugel provides his best-known analysis of this pheno- 
menon. He has analysed the two conflicting conceptions of love—the Scandinavian 
and the French—as portrayed in Maurice Bedale’s novel Jerome. In this the young 
Frenchman, Jerome, is wholly unable to understand the matter-of-fact conception of 
love held by his Scandinavian fiancee, bereft as this is of all the self-manufactured 
complications which, for the young Frenchman, add spice and interest to human 
love, Flugel’s concept of ‘greater satisfaction through inhibition’, like Hertzberg’s 
analysis of the psychology of philosophers, deserves fuller treatment as a study in 
certain complex aspects of human motivation than space allows. We mention these 
two studies as further illustrations of some of the interesting but miscellaneous 
applications of the concept of inhibition to psychological phenomena. 

In conclusion, we would suggest for convenience the following names for at least 
Some of the concepts of inhibition that have been employed in psychology : 


(1) Descriptive uses of the term, e.g. retroactive inhibition. 
(2) Pavlovian uses, e.g. ‘internal inhibition’, ‘differential inhibition’, etc. 


(3) Hullian uses, e.g. ‘reactive inhibition’, * conditioned inhibition’, etc. 
arning, e.g. Harlow. 


4) Other uses of the concept in relation to the theory of le 


( 
(5) Eysenckian uses, which are derivatives of (2) and (3). 
( 


8) Psychoanalytic uses, e.g. in connexion with repression, the analysis of wit, and 


of the manic depressive psychoses. 

(7) P sychophysiological uses, as in the J: 

(8) Miscellaneous uses, as in Hertzberg and Flugel. 

Clearly this classification is only one of a number of such possible classifications ; 
Moreover, we do not intend to imply that the uses discussed may not, on occasion, 
Shade into one another. The aim of this preliminary analysis has been to emphasize 
the rich variety of uses the term ‘inhibition’ has had and still has in psychology. Yet 
all of these, in accordance with the O.E.D. definition quoted, seem to imply some 

Orm of preventing, hindering or checking of a psychological, physiological or psycho- 
Physiological process by a process of an antagonistic kind. 


acksonian conception of inhibition. 
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IL. THE INVESTIGATION OF INHIBITORY PHENOMENA 
FROM THE STANDPOINT OF COMPARATIVE PSYCHOLOGY 


Bv R. G. A. STRETCH* 
Liverpool School of Tropical Medicine 


It is appropriate for at least one paper of this Symposium to be devoted to à 
selective survey of recent studies in comparative psychology. Psychologists now 
know a great deal about the behaviour of animals under many different experimental 
conditions, and several important, theoretical concepts of inhibition have emerged 
from their extensive observations. In turn, these have proved to be of highest rele- 
vance to broad areas of human activity as, for example, the work of Eysenck (see 
Eysenck, 1957) and his colleagues testifies in relation to Hullian inhibitory theory. 
One aim of this paper is to discuss various features of infra-human behaviour where 
the concept of an inhibitory process has been employed, descriptively, to denote the 
characteristics of that behaviour. It is argued, for instance, that the phenomenon of 
habituation may be considered in this way; in addition, reference will be made to & 
number of physiological studies which relate to psychological concepts of inhibition. 
Secondly, much attention continues to be paid to investigation of the arousal and 
satiation of exploratory tendencies 


, 


We may begin with the problem of habituation. In 1906 
Sharpless & J. asper, 1956) drew attention t 


- 385), Sharpless & Jasper (1950) 
e habituation in animals so 


respond to any stimulus of the same relative intensity, 


* Formerly of the Psychological Laboratory, University of Sheffield. 
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be fully explained, however, at both the behavioural and physiological levels; perhaps 
its significance lies in the resemblance it bears to other inhibitory mechanisms, notably 
those described in terms of stimulus satiation (Glanzer, 1953), or reactive inhibition 
(Ir) (Hull, 1943). Indeed, Sharpless & Jasper (1956) suggest that the capacity of 
novel stimuli to capture attention (Berlyne, 1951; Broadbent, 1953), the phenomenon 
of curiosity (Berlyne, 1950, 1955), and insomnia produced by an unfamiliar environ- 
ment, imply an initial sensitivity of the central nervous system to novel stimulation, 
and a loss of sensitivity as the stimulus becomes familiar. Stimulus satiation and 
reactive inhibition (I) may be viewed as a means of accounting for this loss of 
Tesponsiveness; the former has been used, in recent years, to explain spontaneous 
alternation, and the latter, work decrement on monotonous tasks, and the decline 
of investigatory tendencies in a novel stimulus situation. 

Although Sharpless & Jasper (1956) approached their study of the arousal reaction 
from the standpoint of neurophysiology, the results of their experiments have impli- 
cations for this Symposium concerning: (i) the concept of disinhibition: (ii) the 
decline of exploratory tendencies; and (iii) the phenomenon of spontaneous alterna- 
tion. The subjects in these experiments were thirty-five cats. Before the experiments 
were begun, electrodes were inserted at different levels of the brain stem: in the 
auditory cortex, subcortically in the region of the posterior hypothalamus, and in 
the mid-brain reticular formation. As a result of these procedures, it was possible to 
Observe changes in the electrical activity of different parts of the brain, following 
afferent stimulation. In order to record and compare the patterns of activity pro- 
duced by successive stimuli, it was necessary to establish a stable synchrony in the 
electrica] activity of the brain; accordingly, the experiments were conducted after 
each anima] had been induced to fall asleep. In the alert, waking state, low amplitude 

ast activity was observed, whereas in the sleeping animal, high amplitude slow waves 
Were apparent. In a typical experiment, a sound of 500 cyc./sec. was presented to 
a sleeping animal for about 3 sec. This aroused the animal and produced a train of 
vapid, low-voltage activity on the electrocorticogram of approximately 3 min. 
uration. After the animal had again fallen asleep, the same stimulus was repeated 
With a similar result. After some thirty presentations, this reaction was markedly 
iminished, and the electroencephalogram tracing revealed arousal activity for no 
More than a few seconds. Presentation of a novel ree (a tone of 100 cyc./sec.) 
Owey, i eappearance of the original reaction. 

n his ae "- e ditioning, Pavlov observed that the introduction of 
Weak, unfamiliar stimuli often served to re-instate an extinguished response. This 
effect was termed disinhibition.” Sharpless & Jasper (p. 666) favour the view that 
disinhibition depends, not upon the ‘blocking’ of an inhibition, as this term implies, 

ut upon the non-specific, or diffuse arousal effects induced by this stimulation. They 
Support this interpretation by the fact that disinhibition was seldom observed in 
eir own study if the effects of novel stimuli were allowed to dissipate before the 
amiliar stimulus was repeated. In other words, after an animal had become 


* In passing, wo may note that the term ‘dehabituation’ has been used to refer to a similar effect in 
the case of tinconditioned reflexes. This has been demonstrated, for example, after habituation of the 
Withdrawal roflex in turtles (Humphrey, 1933), and after habituation of the startle reflex in rats ( 


e Prosser 
"nter, 1936). Quoted by Harris (1943) and Sharpless and Jasper (1956). 
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habituated to a particular tone, a different one was presented which led to a brief a 
of activation. When the cat had returned to sleep, the familiar stimulus was sti 
incapable of eliciting arousal. It was observed, however, that a familiar Mairie 
might intensify the level of activity if it was applied whilst the animal was recovering 
from the effects of arousal by the novel stimulus. h 
It seems to me that there are similarities between this interpretation of dis- 
inhibition and the views expressed by Reid (1958) in this Journal. In this pepe 
the author reiterated a point made by Razran to the effect that the oceurrence o 
a conditioned response may be strongly influenced by the animal's state of NUES 
and by its maintenance of posture, in the classical conditioning situation. It may i 
that any stimulus which revives vigilance will restore some of the familiar, e 
stimuli previously associated with the conditioned stimulus. When the conditione! 
Stimulus is presented shortly afterwards, the probability of response evocation i$ 
consequently increased. In operant conditioning, as Reid's experiments with SENE 
and pigeons have shown, disinhibition has proved difficult to demonstrate. Under 
these conditions, the animal is free to move about, and it is less likely that any 
stimulus will reinstate the distinctive context of the acquisition trials. In studies at 
Sheffield, it was equally difficult to observe disinhibition inan exploratory behaviour 
situation. Many experiments have shown that rats (and other mammals) will manifest 
extensive investigatory activity when they are placed in an unfamiliar environment- 
Using an enclosed T-maze, it was found, in prolonged trials of up to 90 min., that 
there are periods of several minutes duration when the rat is immobile (Stretch, 
1959). By means of a lighting battery suspended over the maze-alleys, it is possible 
to induce a stimulus-change of brief duration by either switching on or switching off 
several small lights situated at equal distances along each arm. If this change is 
effected whilst the animal is immobile (usually towards the end of the trial), the rat 
appears to be momentarily aroused. In very few cases, however, does this evoke 


further ambulation. A single auditory stimulus of low intensity proved, likewise, to 


have little effect, It appears that merely alerting the animal is an insufficient con- 


dition for the re-arousal of exploratory behaviour. This may be contrasted with 
disinhibition reported in classical conditioning experiments, in which arousal might 
be expected to initiate trains of proprioceptive and interoceptive stimulation 


previously associated with the conditioned stimulus, thereby leading to a reappear- 
ance of the conditioned response.* 


We may now turn to consider the ap 


plication of inhibitory concepts to account for 
the decline of exploratory responses. 


Most mammals reveal, in their behaviour, ® 
marked tendency to explore their surroundings; they tend to approach and enter 
every accessible part of their environment within a considerable area of their home- 
territory (Barnett, 1958). In doing so, they are often exposed to new objects and 
situations and many of their responses, as a consequence, become organized around 
novel features of their environments (Bindra, 1959). The study of exploratory 


* Ihave been concerned with extinction rather than habi 


ship between the two. If habituation of exploratory behaviour is a process like operant extinction I shoul 


expect that sheer arousal would have little effect, but that the introduction of a stimulus that in its oW” 
right produces a component part of exploration, e.g. reari 


ing up or sniffing, would be more likely to pro^ 
duce other parts of the exploratory pattern—(r, L. REID) 


tuation and I am not at all sure of the relation" 
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behaviour and related phenomena (‘curiosity’, Berlyne, 1950, 1955; manipulatory 
drives, Harlow, 1950; problem-seeking behaviour, Hebb & Mahut, 1955; Havelka, 
1956; and visual exploration, Butler 1953) has received much attention in the last 
decade, and may be taken as evidence of a growing discontent with theories of motiva- 
tion based upon the concept of biogenic or ‘homeostatic’ drives (Harlow, 1953a, b; 
White, 1959). 

A central concept in this field, that of curiosity, was advanced by Berlyne in 1950. 
"This model was expressed in postulate form as follows: 


(i) When a novel stimulus affects an organisms receptors, there will occur a drive- 
stimulus producing response (Raw Sp) (which we shall call ‘curiosity’) (1950, 
Cay. 
(ii) de : curiosity-arousing stimulus continues to affect an organism’s receptors, 
curiosity will diminish (1950, p. 74). 

To account for the satiation of curiosity responses, Berlyne employs Hull’s Two- 
Factor theory of Inhibition. A temporary decline in curiosity is attributed to the 
accumulation of reactive inhibition (Ip), whilst a more slowly developing, permanent 
decline in responsiveness is interpreted in terms of the acquisition of a conditioned 
resting-habit or conditioned inhibition (sIr). Berlyne demonstrated : (i) that rats 
enter an alcove in an exploratory box more frequently if it contains a novel object 
than if it is empty; (ii) that the amount of curiosity diminishes rapidly with con- 
tinuous exposure to a novel object; and (iii) that there is a relatively permanent 
decrement in curiosity after initial exposure, that is, rats tend to enter the alcove less 
frequently as daily trials proceed. However, whilst Berlyne found evidence to support 
his theory, Montgomery (1953) did not. In his investigations at Yale University, 
Montgomery studied exploratory behaviour in simple mazes. Typically rats were 
Placed in an enclosed ‘H’ or ‘T’ maze, the alleys of which were marked off in segments 
s an animal entered in each minute of a 10 min. 
trial, constituted a measure of exploratory activity. These animals entered many 
Units initially, whereas few were entered towards the end of a trial. Montgomery 
(1953) also found that if a 10 min. trial was given each day, there was full spontaneous 
Tecovery ’ of maze exploration from one trial to the next. On the basis of this finding 
he concluded that conditioned inhibition was not necessary to account for the decline 
e could find no evidence of a permanent decre- 


of exploratory tendencies because h s we s 
ment in this behaviour. In reply to Montgomery's criticism, Berlyne stated: ‘Con- 
in certain situations, although the 


ditioned inhibition might have subliminal value ) tho 
Present state of Hull’s theory unfortunately leaves us to ascertain which . (1955, 
P- 238). This is most interesting, for I think it reveals that the concept of conditioned 
inhibition, at least in this context, is a relatively imprecise theoretical construct. 
Elsewhere in the same paper, Berlyne added: ‘We can only hazard the suggestion 
that maze-runways present à large assortment of novel stimuli, 8o that a 10 min. 
exploration period may not allow enough time to satiate the euricnag. aroused by 
Most of them to the point at which a permanent decrement PERUT (1955, p. 245). 

An experiment was undertaken, recently, to test this supposition (Stretch, 1959). 
Tn this, three groups of rats were allowed to explore a novel environment for different 
Periods (20, 40, and 60 min. trials, respectively), on each of 4 successive days; they 


9f 12 in. in length. The number of unit 
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were then returned to their home-cages for a period of 10 days before being given one 
further 20 min. trial in the maze. The results showed that the animals exposed to A 
environment for the longer periods during the first phase of the experiment, v. mes 
at a significantly lower rate during the test trial than the 20 min. group. irae 
these results support Berlyne's position, this conclusion was advanced tentative y 
because there seems to be some ambiguity in the statement of his theory. B 
suggests that the diminution of curiosity ‘follows a course deducible from Hu i 
Two-Factor theory of Inhibition’. But Berlyne has offered an additional accoun 
of the decline of curiosity responses. He wrote: ‘.. .we cannot dismiss this ier 
glibly as nothing but extinction of exploratory responses. A response shoul 
extinguish only if it ceases to be reinforced, and without satiation of the curiosity 
drive it is difficult to see why this should occur, If however, we assume that the 
curiosity drive aroused by a particular object diminishes by being satiated, then the 
decline in exploration is predictable. A decrease in drive level will first of all mean @ 
decrease in the reaction potentials of exploratory responses (Hull, 1943, 1952), and 
then finally, when there is no drive left to be reduced, the responses will extinguish because 
they are no longer followed by drive-reduction,’ (1955, p. 238; italics mine.) 

If there is ambiguity in this passage, it may be said to arise as a consequence of the 
phrases which have been placed in italics. In Hullian theory, reaction potential is 
alleged to equal drive multiplied by habit strength, according to the equation: 


sEr = Dx 5H, (Hull, 1952). 


Thus, when a drive is reduced to zero, as in Berlyne’s statement, reaction potential 
also equals zero. Under these circumstances, it is difficult to envisage how extinction 
might occur since responses can no longer be elicited, and therefore, inhibitory 
aggregate (I p) cannot be held to increase. On these grounds, it seems that the applica- 
tion of Hull’s inhibitory concepts (Zp and 415) to account for the decline of exploratory 
responses is not necessary in spite of experimental evidence to the contrary (Berlyne, 

» 1959). We may also note that Berlyne postulates 
icited by novel stimulation; Myers & Miller 
ulation on the grounds that, if novel stimuli 


(Brown, p. 54). 

A different view of exploratory 
writings of Hebb & Thompson (1954), Hebb 
(1958) which seems to overcome this di 


lead to monotony (low arousal) or p 
regard exploratory behaviour as a; 
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an optimal level of excitement. It would seem to follow that depriving an animal of 
one of his main sources of sensory input would lead him to explore a novel environ- 
ment more than a control animal in order to attain an equivalent degree of arousal. 
Glickman (1958) restricted the peripheral vision of a number of hooded rats, and 
found that they explored a simple maze significantly more than his control group. 
He concluded this result supports a concept of optimal arousal. Furthermore, he 
found that the exploratory activity of the experimental and control animals declined 
ina way that was consistent with Berlyne’s hypothesis. This is of particular interest 
because Glickman suggests that a neurophysiological basis may be found for 
Berlyne’s inhibitory concepts in the experiments by Sharpless (1954) and Sharpless & 
Jasper (1956). To recapitulate a little, these writers demonstrated that, with repeated 
presentation, an auditory stimulus loses its capacity to arouse the ascending reticular 
formation of the brain-stem ; this occurred in a way which relates closely to Berlyne’s 
inhibitory concepts. In discussing the duration of states of habituation, Sharpless & 
Jasper distinguish between ‘phasic’ arousal which barely outlasts the stimulus, and 
is highly resistant to habituation, and ‘tonic’ activation which may persist for 
Several minutes but is readily susceptible to habituatory control. They suggest that 
tonic arousal is probably mediated by the lower portions of the ARAS*, whilst the 
Phasic arousal response may be mediated by the upper regions of the system (probably 
the diffuse thalamic projection system). They go on to say: ‘We were struck by the 
fact that the animals seemed less responsive generally and became habituated more 
the second and third days of recording than on the 
st. This seemed to indicate...that a state of habituation to the experimental 


Situation developed which persisted from one day to the Tests The effect was so marked 
some cases, that it was necessary to interpose several day’s rest between successive 
Tecording sessions. Given such a rest, the animal's normal responsiveness was usually 
restored” (1956, p. 664). The similarity between this phenomenon and the more 
Permanent decremental effects which have been observed in experiments on explora- 
?ry behaviour seems obvious enough. Glickman (1958) suggests that the course of 
E Abituation in these experiments is ‘functionally similar to the apparent decline in 
‘excitation power” of the open field or Y-maze situations’ which have been used to 
Measure exploratory activity, and according to Beach (1957), Sharpless (1954) 
he reticular substance produces a dynamogenic’ or 


Proposed that excitation of tl i 
acilitatory effect on new processes generally, and that this was the basis for explora- 
y gest that ‘response to novelty’ and the 


tory behaviour. It seems clear we may sug 1 à : 
Subsequent decline in responsiveness depends upon the integrity of the ascending 


Teticular formation. : " 
Furthermore pem & Kilpatrick (1959) have recently investigated the effects 


of a central depressant (sodium amytal) and a central stimulant (amphetamine) 
Upon curiosity and exploratory behaviour. These drugs were chosen because they 
May act directly upon this part of the central nervous system (Bradley, 1957); in 
addition, their use enabled us to examine Eysenck's (1957 ) drug postulate. In this 
Study, we were concerned with the concept of an optimal level of arousal or ‘excite- 
Ment’. If a depressant drug raises the threshold for arousal, we might expect an 


rapidly to experimental stimuli on 


* Ascending Reticular Activating System. 
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animal to engage in more investigatory activity than a control animal in order to 
attain an equivalent degree of arousal; conversely, a reduction in this threshold 
through the action of a stimulant drug may mean that an equivalent degree of excite- 
ment can be derived from less exploration than the control group. This hypothesis was 
indirectly confirmed in two situations: a maze-environment, and an exploratory box 
in which the time spent sniffing at a novel stimulus card was the dependent variable. 
In one case, the amytal group manifest significantly more, and the amphetamine 
group significantly less, exploration and curiosity than the control group. Secondly, 
as Eysenck’s (1957) drug postulate suggests that depressant drugs increase cortical 
inhibition, and that stimulant drugs decrease it, we predicted that the rate of adapta- 
tion to novel stimulation (as a measure of response-induced inhibition (Ip)) would 
be most rapid for the amytal group and least rapid for the amphetamine group. This 
prediction was also confirmed at a satisfactory level of significance, and we may note 
the parallel between this experiment and an investigation by Sinha, Franks & 
Broadhurst (1958) in which the effects of a stimulant and a depressant drug upon 
a measure of spontaneous alternation were shown to support Eysenck’s proposition. 
Further work is being undertaken to examine these relationships using other drugs 
and different dosages. 

Not long ago, Estes (1956) remarked that: ‘Those most active members of the 
Hullian family, the brothers inhibition, seem to be drifting into different social strata. 
Reactive inhibition (Jp) has come into very wide usage as a label for any sort of 
temporary response decrement;.. . Conditioned inhibition (sIr) remains an ostenta- 
tiously theoretical construct.’ This view is particularly apt with regard to the applica- 
tion of these concepts to explain the diminution of curiosity responses judging by 
Montgomery's (1953) criticism of Berlyne's theory, and the latter's reply. In studies 
of alternation behaviour, reactive inhibition has been employed, by itself, to account 
for this phenomenon. In these experiments, an animal is permitted to make at least 
two successive choices between the arms of a ‘T’-maze; in doing so, it usually 
displays a marked tendency to choose a different arm on the second trial from its first 
(Glanzer, 1958). Whilst the rat has been the most popular subject for these studies, 
Lepley & Rice (1952) have observed a similar tendency in the behaviour of paramecit- 
Page ee (1953) have also reported this phenomenon using mealworms 
(larvae of Tenebrio molitor) as subjects. These authors rather uncritically accepted 
the concept of reactive inhibition as a means of explaining alternation behaviour; 
and we may note that Rice & Lawless (1957) failed to confirm this hypothesis with 
PME bo ce amar ie mode of explanation has been commonly use 

; : ‘ see Barnett, 1958). It states that the most recent 
response is associated with the greatest primary inhibition (Ip), and therefore, is not 
likely to be repeated in competition with a less recent response—at least, not unti 
reactive inhibition from the first response has dissipated. Thus, Tearen (1940) 
showed that alternation decreased with an increase in running time; if the interv® 
between the two choices was a matter of 15 sec., alternation occurred on approx 
mately 80% of the trials, but if the interval increased to 120 sec., the percentage 
dropped to the region of 65%. Several studies have challenged this notion. Using 
a cross-shaped maze, Glanzer (1953) and Montgomery (1952) both found it necessary 
to reject this explanation because they discovered that a rat will repeat a recent 
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response in order to encounter less familiar stimuli. Glanzer postulated a new con- 
cept, namely, stimulus satiation to explain his results, and Montgomery interpreted 
the effect in terms of his exploratory drive. Moreover, Estes & Schoefiler (1955) have 
shown that alternation falls to a chance level when, after forced trials to one arm of 
a ‘T’-maze, the maze is rotated through ninety degrees; in other words, extra-maze 
stimuli appear to be important determinants of this behaviour. The criticism that 
has been levelled against reactive inhibition as an explanation for alternation 
behaviour may not be thoroughly legitimate through its lack of sophistication with 
regard to the definition of response. Some investigators (Glanzer, 1953; Montgomery, 
1952a)have presented data which is inconsistent with one interpretation of the Hullian 
theory, namely, that primary inhibition (Ig) accrues as a function of the overt 
response, that is, the act of turning right or left at the choice point. Their experiments 
do not necessarily present a crucial difficulty for the Hullian model; as Broadbent 
(1959) has suggested, one might argue that: ‘it is the visual response, internal and 
Unobservable, which is subject to such inhibition. Such a re-interpretation is in 
line with the approach of Berlyne (1951), and seems to be perfectly valid.’ We may 
note, however, that if reactive inhibition is treated in this way, the grounds for 
differentiating between this concept and stimulus satiation are reduced. m 
Of greater significance, is the study by Walker, Dember, Earl & Karoly (19584), 
which showed that the effect of alternation was to vary sensory input in successive 
choices; this applied to both internal and extra-maze stimuli. In a second study, 
Walker et al, (1955b-c) showed that alternation may partly depend upon Hie — 
of the response. By complicating the entries into each goal-arm of the ‘T’, they 
demonstrated that response alternation does occur. This experiment suggests, how- 
ever, that ‘an important factor is the readiness with which two alternatives iw be 
Iscriminated; merely turning left or right are not very different, m red = "tee 
Ortions is readily distinguished from another’ (Barnett, 1958). Walker (1958) has 


recently p cept, action decrement (Ic), to account for spontaneous 
alt roai ated One d to refer to a state similar to Sharpless & 


ernation, i rement is use 1 e 
asper's nin EE It is a form of inhibition which checks or delays the 
Performance of a recently practised, new response, in order to protect the consolida- 


10n process of learning from interference. Provision is made in this theory, by 
reference to the aaisdiy of the reticular formation, for motivational variables, so 

at predictions can be derived concerning the effect of reward ye alteristacn 
“ndencieg (Walker, 1956). Unfortunately, shortage of space prevents a more 


detaile . 

d expositi del. DSL 

SEpositium ofthis Pn ignore the fact that there are many inhibitory 
o 


N oo M vow D to i 
nclusion, it is unwise to | bou 4 i 
nomena which are not necessarily incorporated within a specific theory of 
y vs D : n 
ehayj ual tate analogous to Pavlov's internal inhibition has been 
‘ Our. For example, à st 


Artificially induced’ in some sense, by Bures, Buresova & ample (1958). : 
hese investigators, working in Prague, have shown. that a spr eading of cortical 
Pression can ha induced by the application of potassium chloride to the surface 
of the cortex. By means of a small trephined hole ina rat’s skull, it is possible to 
ace a tiny vies ^ of filter-paper, soaked in potassium chloride solution, directly on 
9 the surface of the cortex. In their experiments, these workers established certain 


esas. udis 
Nditioned responses in rats. 
l4 Gen. Psych. 51, 3 


After a 25% solution of potassium chloride was 
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applied over an area of 2 mm. in diameter, the rats were replaced in the conditioning 
apparatus, and the previously established conditioned responses were re-tested. 
The results showed that 1 min. after the application of the solution, over either the 
visual or motor cortex, conditioned responses could still be elicited. However, 
several minutes later, and for up to 3 hr., conditioned stimuli failed to evoke the 
appropriate response. Electrical changes of comparable duration occurred in the 
cerebral cortex under these conditions; a deep depression of E.E.G. activity was mani- 
fest and lasted for several hours. This particular study has been mentioned, because 
this technique may afford a most useful research tool for the investigation of classical 
conditioning phenomena. . 

Some reference has been made to the ascending reticular activating system in this 
paper because much recent physiological research suggests that it plays an important 
role in the arousal and satiation of certain responses. An attempt has been made to 
show the relevance of this work to psychological concepts of inhibition, with particular 
reference to the study of exploratory behaviour. 
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III. EFFECTS OF DRIVE AND EFFORT ON 
INHIBITION WITH REINFORCEMENT 


By DONALD C. KENDRICK* 
Institute of Psychiatry, Maudsley Hospital, University of London 


I. INTRODUCTION 


The literature concerning the phenomenon of inhibition with reinforcement, having 
been discussed elsewhere (Kendrick, 19584), will not be reviewed again. It has 
Previously been shown that if rats are trained to run a runway for a water reward 
there will come a time when they will refuse to run even though they are very thirsty. 
" his fact has been explained as a function of massed practice producing reactive 
inhibition (Ig), the dissipation of which results in the conditioning of a negative 
habit, conditioned inhibition (s), which has properties of a positive habit, e.g. it can 

© experimentally extinguished. Hull (1943) was very inconsistent in his formulation 
of the concept of Jp, as has been pointed out by many writers (e.g. Osgood, 1953; 
Wahara, 1957; J ones, 1958) and the present writer has used Jones's reformulation 
of the Hullian learning equation, for which he has found some experimental support 
€ndrick, 1958a). In considering the inconsistencies, the writer refused to accept 

© prediction made by Gleitman, Nachmias & Neisser (1954) from Hullian learning 
cory, from which all this work began. The prediction was rejected because it 
contained Hull’s inconsistencies; moreover, the experimental findings did not support 
© mechanism of extinction that those authors envisaged. Instead the writer used 
many modifications of the Hullian learning system to explain his experimental 
findings, The production of Jp was considered a central phenomenon; a revised 
jue anism of «p production was utilized (Eysenck, 1956); the concept of tolerance 
Vels for Ip was also adopted (Kimble, 1949; Ellis, 1953), the tolerance being 
“Pendent upon the strength of the primary drive in operation at that particular 
me; and the reformulation of the Hullian learning equation was also adopted 

Ones, 1958). Despite these revisions certain predictions remained unvalidated. 

tom the tolerance hypothesis it is predicted that, all other things remaining equal, 
3s er conditions of low drive the tolerance level for I p will be less than for that under 
«o ditions of high drive. Thus in the phenomenon being investigated animals trained 
n à runway under low drive should extinguish faster than a comparable group 
Under conditions of high drive. Further, from the reformulation of the learning 
cation it follows that if the animals are run to the point where the strength of sI p 
iy t- balances the strength of sHg or in fact outweighs it, then any inerease in 
ee will only serve to increase the potentialities proportionally, as after a rest period 
t n all 7 r has dissipated both the positive and negative habits will be activated by 
Same primary drive. Therefore there will be no recovery of the habit with in- 


Crea, se 
Squat drive, a prediction which could not be made from Hull’s original learning 
10n, 


* . 
This study was made possible by & Bethlem Royal and Maudsley Hospitals’ Research Grant, 
14-2 
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It was postulated (Kendrick, 1958b) that as Landfried & Wike (1956) could 2 
produce inhibition with reinforcement when a runway 46 in. long was used ipe 
may have been that the difference between 10 ft. and 46 in. may be critical = 
production of sI p. Fewer responses are required to run the shorter distance; t = 
fore the central nervous system received less stimulation and so less Zp develope . 
It was necessary to make a controlled study to test this hypothesis. Three acces 
were made: (1) Under low drive conditions extinction would be significantly xps 
rapid than that produced by high drive conditions. (2) That performances under 
drive conditions would be significantly worse than under high drive conditions a 
cause low drive would produce a lower Ep. (3) Conditions of low effort woul 
significantly defer the point of extinction compared with high effort conditions. 


IL EXPERMENT 
(a) Experimental design 
Three groups of three male rats each were formed.” Group A served as a control 
group for group B, and were trained to run the runway, 10 ft. long, under a water 
deprivation level of 23 hr. Group B served as a control group for group D and were 
trained in exactly the same manner as group A except that they had a water depriva- 
tion level of 1 hr. Group D was tested under the same conditions as group B except 
that the runway length was only 4 ft. long. Thus two levels of deprivation were used, 


and two levels of effort, effort being experimentally defined in terms of runway 
length. 


It was proposed that all subjects should run 25 trials a day, the trials be 
trial the animal was rewarded with a 0-25 c.c. of water. 
run the length of the runway then enter a goal box, depress a level bar three times with a down- 
ward thrust of 60 g., and then drink the reward from a reinforcement dish. Each subject was 
allowed 20 c.c. of water per day, 6-25 c.c. being consumed during the testing period, and the 
rest was used to manipulate the drive level. Thus group A received 13-75 c.c. of water 23 br- 
before being tested; if a subject refused a trial then it was compensated at the rate of 0:25 c.c 
per trial with the 13-75 c.c. of water. Groups B and D received 13-75 c.c. of water 1 hr. before 
being tested; if any animal in these groups refused trials they were also compensated in a similar 
manner, but the compensation was given 1 hr. after testing and not with the pre-testing water 
This manipulation of the water was done so that all animals should be equated for h; (Eisman, 
1956), but should differ significantly on drive level at testing as the rat’s stomach is empty !? 
approximately 4 hr. As many relevant variables as possible were controlled for this experiment 
Pre-testing experience was standardized, also animal husbandry, the light/dark cycle, colony 
and test room temperatures, days to weaning and to caging singly, cages, diet, and ‘gentling 2 
Two weeks before testing, the animals were gradually brought onto a 23 hr. water deprivation 
schedule, the deprivation level being increased daily by 1 hr., from 16 to 23 hr. All animals were 


trained on 23 hr. water deprivation and all used the full runway length during training; this 
was done to equate for learning. 


ing massed. On each 
To receive the reward the subject had to 


There were two criteria to be attained before an animal was considered to have 
extinguished. First, it must refuse to press the bar for the third time within 3 min- 
of the start box-door being opened, twice within the first five trials, and secondly it 
must do this on two successive days. If an animal refused for two consecutive trials 


* Actually four groups were tested, but the results of one group are irrelevant to this paper. 
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after the first five trials had been completed then testing was discontinued for that 
day, but was not counted as extinction. 

Thirty-six days after extinction the animals were tested for spontaneous recovery, 
for recovery of the habit under increased drive, i.e. groups B and D were tested under 
23 hr. water deprivation to test the reformulation of the learning equation. 


(b) Apparatus 


A horseshoe-shaped runway was constructed in six separate pieces. The internal measurements 
of the runway were 4 in. wide and 6 in. high. The floor, ceiling and outside walls were constructed 
9f 16 G black anodized aluminium. The inside wall was made out of opaque Perspex, so that as 
the runway was internally illuminated, the shadow of the subject could be seen all the time it was 
In the runway. The sides were positioned in groves on the floor and ceiling so that they could be 
Moved back, and forwards to allow a subject to be picked out of the runway easily if it refused to 
move. As the runway was in six sections all joins were overlapping. The six sections comprised 
two 1 ft, straight sections which served as starting and goal boxes, two 3 ft. straight sections and 
two curved sections with an inside radius of 1 ft 3 in. giving a nearside distance of 2 ft. The run- 
Way’s ceiling had a pair of 2-5 bulbs placed at 1 ft. intervals, so that there were a pair in the 
Starting box placed centrally and similarly in the goal box, three pairs in the 3 ft. sections and 
two pairs in the 2 ft. sections. The starting box had a door which was pivoted vertically and which 
©Pened out into the runway on the off side. The door was operated manually and the handle of the 

oor, which protruded through the top of the start box, slotted into a clip and depressed a micro- 
Switch, starting a stop-watch which timed the animal until it made its first press on the bar, at 
Which point PEA watch was set in operation which recorded the time the animal took to 
similar door to the start box but had no timing 
d during training and post-extinctively. The goal 
OX was made into a Skinner type device. A lever 2 in. long, protruding 1 in., was placed centrally 
9 end wall of the goal box 1 in. from the floor. A guarded nozzle was placed in the agiatent 

in. from the ground beneath which was placed a watch-glass 1} in. in diameter directly 
neath it, into which 0-25 c.c. of water was expelled from the nozzle. The lever pressing 
.°chanism was so designed that one, two or three presses could be made before the water dropped 
into the reinforcement dish. Above the nozzle a 2-5 bulb was placed which only lit up when the 
portech number of presses had been made. When the correct number of responses had been made 

© eireuit went dead so that the subject could not be reinforced more than once on any trial. 


make the three presses. The goal box had à 
Pparatus connected to it, and was only use 


(c) Subjects 
of nine male albino rats, taken from an original group of 
tested, under conditions irrelevant to this paper. 
train. Each subject had the same father, and the 
Others were interuterine sisters and the interuterine sisters of the father. When 
“sting began the age range of the animals was from 78 to 82 days. On the day before 
®sting began it whi found that the mean weight of each group (each animal having 
en ran, domly assigned to a group), did not differ significantly from the mean weights 
" © other groups, nor did the mean intake of water after 23 hr. water deprivation 
er between the groupe. No illness was discovered during any part of the experi- 
bes in any of the animals, and a mean body weight of 18 g. was recorded during the 


Sting period. 


E Subjects consisted 
elve, the three remaining being 
© subjects belonged to a pure $ 


(d) Procedure 


x Training was divided into three sections: habituation, training and testing. The 
Dima]. wer roups until the first day of testing. Before habituation 


" © not assigned to g DE "-— 
a the animals had gradually been brought onto the 23 hr. water deprivation level 


Ta Period of 2 weeks, the deprivation level having increased by 1 hr. each day 
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from 16 to 23 hr. The animals were also gentled each day over this same period 
for 5 min. 

Habituation. For two days each subject was allowed to explore the runway freely for 15 min. 
The apparatus was set in working order, with the bar-pressing mechanism set so that one press 
would produce a reward. Both gateways into the runway were open. — : steels 

Training. A series of criteria had to be attained by each subject in this period. All subje! d 
had to reach the same criterion before they moved on to the next stage, so that the first anime 
to reach a criterion had to wait for the others to catch up; this was to control for the ageing on 
On the first day the subject was placed in the goal box with the door into the runway closed. Th 
bar was set so that one press would produce a reward. The bar itself was weighted with 50 g. so 
that a pressure of 10 g. would operate the lever. Criterion 1: the subjects had to learn to ed 
the weighted bar 10 times within 7 min. and drink after each press. Criterion 2: the bar ha 
to be pressed 10 times in 7 min. with the weight removed. Criterion 3: the subject had to learn 
to run from the starting box to the goal box and press the lever once 12 consecutive times in 


20 min. Criterion 4: the animal had to run the runway and press the bar twice for reward for 
5 trials and then press it three times for 20 trials in unlimited time. g 
Testing. Testing day 0 was given which consisted of all the animals being run for 25 trials 
under 23 hr. water deprivation. The animals were then randomly assigned to one of three 
groups, each group consisting of three subjects. On testing day 0 the mean pressing and running 
times per group were found not to differ significantly from one another; it was therefore assumed 
that all subjects began testing at approximately the same level of proficiency. On testing day 1 
the subjects were tested under their various group regimes of drive and effort. Testing was simple: 
A subject was placed in the starting box and the door immediately opened; the subject ran t9 
the goal box, pressed the bar, and as soon as it had finished drinking it was lifted out and returned 


to the starting box and another trial immediately started. This was repeated for 25 trials. No 
animal was rewarded if it refused to run or press the bar. 


III. RESULTS 


The criteria of extinction were met by all subjects within a range of 13-27 days- 
Analysing days to extinction first it was found that group B did not extinguish 
significantly faster than group A (group A, X = 25-00; group B, X = 17:07; 
t = 2-16, with 4 d.f. However, it can be seen that the results are in the predicted 
direction, and the insignificance was probably due to a greater variance in group B. 
Group B did not differ significantly from group D either (group B, X = 17-67; group 
D, X = 15:00; ¢ = 0-79, with 4 d.f.). Group D did however extinguish significantly 
faster than group A (t — 6-47, sig. at 0-01 level, with 4 d.f.). This result is the mor? 
surprising as the prediction was that group D would extinguish after group p. 
Considering trials to extinction the results are more conclusive. Group B required 
significantly less trials to meet the criteria of extinction than group A, (group ^" 
X = 576-67, group B, X = 359-67; t = 5-11 sig. at 0-01 level, with 4 d.f.). There 1 
no difference between groups B and D (group B, X — 359-67; group D, X — 317:33; 
t = 0:97, with 4 d.£). It is concluded therefore that the prediction that extinctio? 
will be brought about more rapidly under conditions of low drive has satisfactorily 
been supported, but no evidence has been found to support the prediction that low 
effort will decelerate the extinction process. 

The median running and pressing times were calculated for each subject per day: 
and as in the previous experiment (Kendrick, 19584) the data have been divided int? 
two sections, in order to equate each subject's learning curves. The first sectio” 
period 1, the learning period, contains the data for each subject from the first six 
testing days, and the second section, period 2, the extinction period, contains the 
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dm from each animal, counting back from each individual extinction day to the 
toys days; thus 12 days’ testing is used in all, and as the range of days missed 
: is from 1 to 15, the median running time scores from these days have been added 
ogether per group and a mean median running time calculated in the period which 
may be termed the asymptotic period. 


Table 1. Summary of analysis of variance. 
Median running times. Group A x group B 


Source D.F. M.S. F 
Periods (P) 1 0-01 0-5 
Days within P (D) 10 0-05 2-5* 
Groups (G) i 0-23 11-5** 
Subjects within G (S) 4 0-03 15 
PxG 1 0-00 0-00 
SxP 4 0-01 0-5 
SxP 4 0-01 0-5 
DxG 10 0-01 0-5 
Residual 40 0-02 — 
Total 71 = = 


*Significant at 0-05 level. ** Significant at 0:01 level. 


Table 2. Median running times. Group Bxgroup D 


Source D.F. M.S. F 
P 1 0-00 0-00 
D 10 0-05 5-00** 
G 1 0-00 0-00 
S 4 0-31 31-00** 
PxG 1 0-00 0-00 
SxP 4 0-025 2.5 
DxG 10 0-01 1:00 
Residual 40 0-01 — 

Total 7l = = 


** Significant at 0-01 level. 


Table 3. Median running times. Group A x group B 


Source D.F. M.S. F 
Fd 1 0-52 8-76** 
D 10 0-048 0-06 
G 1 0-00 0-00 
S 4 0-06 1-00 
PxG 1 0-04 0-67 
SxP 4 0-02 0-33 
DxG 10 0-007 0-11 
Residual 40 0-06 — 
Total 71 — = 


** Significant at 0:01 level. 


Taki ; 
king each subjects median running and pressing times in periods 1 and 2 the 


the ky 8 have been compared by analysis of variance techniques; see Tables 1—4 for 


“sign and results of these analyses. 
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Table 4. Median pressing times. Group B x group D 


Source D.F. M.S. F 
P 1 0-42 26-25** 
D 10 0-026 1-63 
G 1 0-125 8-13** 
S 4 0-125 8-13** 
PxG 1 0-01 0-63 
SxP 4 0-02 1:25 
DxG 10 0-008 0:5 
Residual 40 0-016 = 
Total 71 = — 


** Significant at 0-01 level. 


Considering running times first, two group comparisons have been made: A with 
B, and B with D. The comparison of group A with group B shows a very clear-cut 
result; group B ran consistently slower than group A, thus supporting the second 
prediction that low drive would result in lower performance. The comparison 
between groups B and D is singularly disappointing, and the results are mainly 
negative; there is certainly no support for the third prediction. The bar pressing time 
results of the comparison of groups A and B show no group differences in performance. 
This is not surprising, however, as this habit would almost certainly be stronger than 
the running response, because the reward is more immediate to the bar response, a1 
the response itself is much less conducive to individual variation. There is a perio 
difference which will be found to be consistent throughout all the pressing ume 
results, and that is that in the period 2 the times are faster than in period 1. Group? 
D and B show this same pattern. The group difference between B and D cannot be 
taken seriously as the subject within group mean square variance is so large, and the 
group mean square variance when tested against this variance is 0-054 which 1$ 
clearly not significant. 

The data were also examined for the evidence of warm-up effects at the beginning of 
ie day's set of trials and for the slowing down of time at the end of a set of trials, the 

ater phenomenon, it is postulated, being due to the depressing action of Ip. T° 
observe these phenomena the first five and last five trials a day have been used. The 
first five trials per subject per day have been added together and a general mean 
calculated. The last five trials were treated similarly. Both measurements have been 
analysed in the same way. See Table 5 for the design and summary of the results: 
In the analyses where the interactions are not sienificant they have all been summate 
with the second-order interactions and used saint residual to test the main effect: 
The analyses of running times revealed no differences between group A and B, no" 
between groups B and D. The bar-pressing speeds showed a period difference in il 
GOHTDREISQE: of groups A and B, the times showing the characteristic speed uP E 
period 2; a similar result was found in comparison between groups B and D. 


bum — mn Was carried out to see if the running times in the asy mptotie 
period were dif erent from those in period 2; the results were negative. 
Post-extinctively it was found th f the 


at there was no spontaneous recovery O 


response, that both habits were extinguished, and that an increase in drive did not 
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Table 5. Summary of the analyses of variance of the means of the first and last five 
trials per day, first block group A x group B, second block group B x group D 
Source D.F. M.S.V. F M.S. V. F 


Running times 


Groups (G) 1 0-46 1-80 0-00 0-00 
Sections (SC) 1 0-04 0-16 0-22 242 
Periods (P) l 0-01 0-04 0-00 0-00 
Days within P (D) 10 0-052 0-21 0-059 0-05 
GxSC 1 0-02 0-71 0-02 1-05 
Gx P 1 0-03 1-07 0-02 1-05 
GxD 10 0-03 1:07 0-02 1-05 
SCxP 1 0-14 1-21 0-16 842* 
SCxD 10 0-005 0-18 0-011 0:53 
GxSCxP 1 0-00 0-00 0-00 0-00 
GxSCxD 10 0-028 — 0-019 —= 
GxPxD 0 

, SCxPxD 0 
GxSOxPxD 0 — — = € 

* Significant at 0-05 level. 
Pressing times 
G H 0-00 0-00 0-09 1-96 
SC 1 0-04 0-52 0-06 1:30 
pP 1 0:47 6-10* 0:45 9-78** 
D 10 0-053 0-69 0-026 0-57 
GxSc 1 0-00 0-00 0-00 0-00 
GxP 1 0-02 1:67 0-01 1:67 
GxD 10 0-02 1-67 0-01 1:67 
SCxP 1 0-02 1:67 0-01 1:67 
SCxD 10 0-01 0-83 0-01 1-67 
GxSCxP 1 0-00 0-00 0-01 1-87 
GxSOxD 10 0-012 — 0-006 pem 
GxPxD 0 
SCxPxD 0 
GxSCxPxD 0 d 
* Significant at 0-05 level. ** Significant at 0-01 level. 
disinhibit those groups extinguished under conditions of low drive, thus supporting 
8 z . 
€ reformulation of the Hullian learning equation. 


| IV. Discussion 


| Tt might appear that the effect of low drive on performance and toleration level 
Might be confounded, i.e. the faster extinction under low drive may be due only to 


as drive at this point was constant, it must be assumed that at this point habit 
Ngth is the same in both groups, and will remain roughly equivalent throughout 


t constant. The mechanism described as producing 
o 


© testing as reinforcement is kep : 
th is equalled or outweighed by conditioned 


i > : 
8 extinction is that where habit streng 
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inhibition; the strength therefore of reaction potentiality does not enter = 
question. If then group B extinguishes in less trials and probably less en a 
group A some other factor must be increasing the effectiveness of the condi ex re 
inhibition, and a theory of reduced tolerance with low drive suitably accoun E E 
the experimental facts, and it is therefore considered that the toleration hypothe 

S been supported. . 
i inei C of course, to repeat the experiment concerning the role of «€ E 
the production of reactive inhibition, as this function is notoriously folate; A 
results of Aiken (1957) have shown the complexity of this problem. The exem 
experimental results are in line with the assumption made by Ellis (1953) that ^ 
critical level for reactive inhibition is independent of the effort variable. This hypo 
thesis is further borne out by the fact that there are no group/section differences 
between groups B and D on running times. If effort had had an effect it would P 
expected that group B would show greater warm-up effects in section 1, period 2, 
than group D. 

The fact that there is no recovery of the response by groups B and D when they 
were tested under 23 hr. water deprivation is a result that could not have been 
predicted from the original Hullian learning equation, but which lends validity to the 
reformulated equation already discussed. The lack of spontaneous 
part of all animals shows that this extinction cannot be regarded as 
mental extinction phenomenon. 

The writer has also shown (Kendrick, 1959) that a group of animals trained to run 
this alleyway under identical conditions to group A but only being reinforced randomly 
15 out of every 25 trials extinguish significantly faster than group A. Moreover; 
there was no indication that a non-reinforced trial produced any form of disinhibition. 
It has therefore been concluded that Hovland’s (1936) concept of inhibition of re- 
inforcement cannot be supported. The fact that this group extinguished significantly 
faster than group A would seem to be the product of two factors; (a) a lower strength 
of «Hy, and therefore correspondingly less oJ, necessary to equal it; and (b) non- 
reinforcement has either increased the production of 7 n Or a type of inhibition as 
Hull suggested, extinctive exhibition, which interacts with J R 

Eysenck (1956) postulated that sIr Was maximally accrued when involuntary rest 
pauses occurred. This phenomenon was produced by the tolerance level for reactive 
inhibition having been reached, this causing an automatic resting response. It is still 
postulated by others (Starr, 1958; Kendrick, 1959) that enforced rest pauses produce 
a similar effect, though the actual amount of sIr accrued may not be so great under 
these conditions. It would be very difficult under the conditions of this experiment 
where there are many discrete trials (unlike, say, 5 min. continuous practice on the 
pursuit roter) to pick out what might be considered as an LR.P. The writer concludes 


that 1.R.P.'s are not necessary for the production of sIr, but this does not imply that 
LR.P.’s may not generate a greater increment of slp. 

There appears to be no good reason why sIr should not equal sHp. It is pointed 
out by Reid in this symposium that the asymptote of oJ, may not be as high as the 
asymptote of 4H. The asymptote of slp from the evidence of the number of suc- 
cessive refusals by the subjects, appears to equal or in fact be stronger than sH p a8 a 


the beginning of a day’s testing both habits are activated by the same drive (B)- 


recovery on the 
a normal experi- 
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The effectiveness of Ip will depend upon the tolerance level reached; if this is low 
then „7 r Will be effective. 

From the results of this work it is concluded that the hypotheses for inhibition with 
reinforcement being either stimulus or reinforcement produced have not been sub- 
stantiated, and that the concept of antagonistic habits sHp against sIr deals more 
adequately with the results. 

I must now turn to answer some of Reid's criticisms of the theoretical model that 
I use to explain my results. It is obvious that Reid thinks that I use the Hullian 
learning theory as stated by Hull (1943). This is an erroneous assumption, and because 
of this, many of Reid’s criticisms are baseless. Let us therefore take Reid’s points in 
order as he presents them: he first described Zp as being ‘in the nature of a negative 
drive akin to tissue injury, fatigue or pain’. This is the disproven notion of Ip being 
a peripheral phenomenon. It is now regarded by most research workers as being 
centrally generated. Because of several omissions on the part of Reid his argument 
that he does not see how learning can take place seems real enough. However, he 
omits the Kimble (1949) drive/inhibition tolerance hypothesis, i.e. the greater the 
rength of I p necessary before it becomes supraliminal 
f the extinction of conditioned inhibition following 
active inhibition dissipates and becomes subliminal. 
ainst the possibility of learning if the positive habit 
18 supraliminal and the negative drive and habit is kept to a subliminal level. 


Reid links my name with Gleitman et al. (1954). I wish to point out that I was in 
kers, as can be seen from my article (Kendrick 


Serious disagreement with these wor 
e deduction confirmed. From personal contact 


19586). Tt is not so unusual to find th r 
With Russian and Polish research workers the impression has been gained that this 


Orm of extinction has to be guarded against. Razran (19564) has discussed this point 
Quite fully. I have already discussed the probability of slp being equal to sHp, and 
80 no more need be said about this point. Concerning the learning equation, Gwynne 

Ones has taken up this criticism in his paper. T . : 

In conclusion, I still find that the concept of antagonistic habits explains my 


Tesults adequately. 


Primary drive the greater the st 
and Eysenck’s (1956) notion o 
à rest pause during which time re 
There is no argument therefore ag 
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IV. INDIVIDUAL DIFFERENCES IN 
INHIBITORY POTENTIAL 


By H. GWYNNE JONES 
Institute of Psychiatry, Maudsley Hospital, University of London* 


Much of the earlier psychological research at the Maudsley Hospital was concerned 
with the definition and measurement of descriptive, static dimensions of personality, 
in particular extraversion-introversion and neuroticism. Eysenck's main interest lay; 
however, in the genetic and dynamic aspects of personality, in process rather than 
structure and, more recently, he has outlined a tentative theory to explain the genesis 
of the personality types related to these dimensions and of the two broad categories 
of neurosis, hysteria and dysthymia (Eysenck, 1957). Such a dynamic theory needs 
to refer not only to individual differences but also to general laws. As the develop- 
ment and modification of behaviour was to be explained, the generalizations derived 
from experiments in learning were considered most apt. 

Any contemporary theory attempting to integrate knowledge concerning individual 
differences, genetic personality studies and the general laws of learning is very un- 
likely to be adequate to the entire range of data it needs to encompass. It is, however: 
possible to set up a conjectural theory in rough accord with a selection of the main 
facts and to state its postulates so as to be empirically testable. It is, of course; 
essential that the theory be tested vigorously over a wide range of its implications 
and, almost certainly, it will need progressively to be modified in the light of the 
findings. Even if findings are so discrepant that the original theory needs to be 


abandoned, the researches indicated in the validation process are likely to yield new 
data directly relevant to the original problems. 


The empirical data concerning learning have been interpreted from many theo- 
retical viewpoints and, for his 


attempt at integration, Eysenck adopted Hull's 
theory. Hull’s system has been much criticized, but it had many advantages for this 
particular task. More than any other learning theorist, Hull attempted to describe 
a wide range of complex human behaviour as well as the laboratory learning of 
experimental animals. His postulates and assumptions are fairly clearly stated 8° 


that predictions may be made on to new situations for which previous experimental 


results are not available. A further advantage lay in the fact that important related 
researches, such as those of Spence an 


d his colleagues at Iowa, derive from neo- 
Hullian theory. Perhaps most important, however, was Hull's employment of inter- 
vening variables to which individual differences could be related. Tt is difficult to 
postulate individual differences between empty organisms except in terms of their 
shape as modified by their previous history. There was evidence that many of the 
individual differences in question are of a genetic and constitutional nature. 
Hull's concepts of inhibition have been particularly criticized, not least by Reid 
within this Symposium and elsewhere (Reid, 1958) 


* The opinions expressed in this paper are the author’s own. 
as representing the point of view of Professor Eysenck. 


. Many of his points are valid: 


^ " idered 
They should not necessarily be consider 
—H.G.J. 


Symposium on Inhibition 221 


others, perhaps, display more wit than wisdom. The formula he quotes does not 
radically alter Hull’s theory but follows logically from Hull’s definitions of his 
variables. The state of affairs which Reid describes as absurd would occur rarely in 
practice but can exist in special experimental conditions. Pavlov established such 
conditions and reports ‘ultraparadoxical’ effects consistent with the implications of 
the formula. Perhaps ‘ Hullian Solitaire’ can be a rewarding scientific exercise as well 
as an academic game! The difference between the use of plus and minus signs in this 
formula is precisely the difference between the addition of a negative quantity and 
the subtraction of the same but positive quantity. 

Reid (1958) lays great stress on the role of reinforcers as stimuli and has attempted 
to reinterpret inhibitory phenomena in terms of changes in the stimulus situation. 
His analyses of disinhibition, speedy recovery when reinforcement is reinstated after 
extinction, and warm-up phenomena are very convincing. A very similar explanation 
of long-term warm-up has been incorporated into Eysenck’s theory (Eysenck, 1956). 

Extinction and reminiscence, i.e. partial spontaneous recovery from the end of one 
Deriod of massed practice to the beginning of the next, are, however, more central to 
the theories under discussion. Reid interprets these, too, in terms of changing 
Stimulus conditions. For him, extinction is a form of discrimination learning. If so, 
d is difficult to see why those who reach a criterion most rapidly during positive learn- 
Ing tend to extinguish least rapidly. In ‘inhibition with reinforcement’ situations, 
as described by Kendrick earlier in this Symposium, the stimuli do not change in the 
Wayrequired for Reid’s process to operate and ‘free reinforcement’ at the end of the pro- 
cedure fails to re-instate the original behaviour. Similar, more or less complete in- 
hibition of a voluntary response may be achieved with human subjects (J ones, 19604). 

To claim usefulness for Hullian theory does not imply a claim that it cannot be 
™proved. Indeed, once the learning theory was incorporated into the general theory, 
pirical tests of the latter applied as much to its learning theory components as to 
any other. Several difficulties of this nature have arisen: one example, relevant to 

is Symposium, concerns an apparent disproof by Eysenck of the Hull-Lepley 
*Xplanation of the bowing of serial position learning curves in terms of specific 
Mtra-list inhibition. By an experiment* which confirmed earlier work by Mitchell, 
“a Was shown that if a list of nonsense syllables was learned continuously—the inter- 

'St and intra-list intervals being equal—the bowing effect did not differ from that 
Produced by normal inter-list spacing. This result is also inconsistent with consolida- 
‘on’ explanations of the bowing. One intriguing subsidiary finding was that, with 
massed practice, some subjects ‘lost their place’ in the list and believed that one of 
Ne middle syllables was in fact the first. Even so, these subjects produced normal 
Pwed curves. This suggests that the bowing is determined during the first presenta- 


es of a list. 

es “Ysenck’s (1957) gene 

Tu 9 are of centra] import 
ns as follows: 


uman bei . 
ings TE E: P 
rength ngs differ with respec: 


I of the excitation and inhi 


ral theory was expressed as a series of postulates. Of these, 
ance. The first, called the Postulate of Individual Differences, 


to the speed with which excitation and inhibition are produced, the 
bition produced, and the speed with which inhibition is dissipated, 
* n 
Mt fe Majority of experiments review! 
hstitute of Psychiatry. Detailed 


ed in this paper derive from the current programme of research 
reports will be published in due course. 
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The second, the T'ypological Postulate, runs roughly as follows: 


Individuals in whom excitatory potential is generated weakly and slowly are thereby predisposed to 
develop extraverted patterns of behaviour and to develop hysterical-psychopathic disorders in cases of 
neurotic breakdown ; individuals in whom excitatory potential is generated strongly and quickly are 
thereby predisposed to develop introverted patterns of behaviour and to develop dysthymic disorders 
in cases of neurotic breakdown. Similarly, individuals in whom reactive inhibition is generated 
quickly and strongly and dissipated slowly are thereby predisposed to develop extraverted patterns of 
behaviour and hysterical-psychopathic disorder in neurotic breakdown ; individuals in whom reactive 
inhibition is generated slowly and weakly and dissipated quickly are thereby predisposed to develop 
introverted patterns of behaviour and dysthymic disorder in neurotic breakdown. 


In these postulates Eysenck refers to excitatory and inhibitory potentials: Bn 
earlier version (Eysenck, 1955a) referred only to reactive inhibition. From his 
discussion of the postulates, he appears to consider excitation and inhibition in terms 
of a single bi-polar dimension. From the design of later experiments, however, it is 
clear that excitatory potential is to be measured in terms of habit strength, the sHr 
component of Hull’s equation, while inhibitory potential is to be measured in terms 
of reactive inhibition (Ip). Logically then these two dimensions may be in- 
dependent and it is possible for an individual to generate both potentials equally 
strongly. 

Although he makes no formal postulate, Eysenck considers the personality dimen- 
sion of neuroticism to reflect individual differences in arousal of drive (D). This may 
relate particularly to avoidance drive in threatening situations. 

Again without formal statement of a postulate, Eysenck stresses similarities 
between the processes of reactive inhibition and perceptual satiation. He suggests 
that individual differences in satiability and inhibitability are similarly related to 
personality differences. 

The writer (Jones, 19605) has been particularly interested in examining the finding 
of Spence (1956) and others concerning relationships between drive and performance 
and assessing their consistency with Eysenck’s postulates. An extensive review of 
the literature yielded no wide generalizations until, in addition to the variables already 
mentioned, consideration was given to the stressfulness of the experimental situation 
in terms of the difficulty of the task, its pacing, and external stressors. The latter may 
be psychological in nature, such as reports of failure, or physical stressors such 88 
TH UR C. are also strong indications of the general applicability of the 

principle which may be stated in terms of two laws: 


(1) ‘Efficiency of learning is a curvilinear function of dri i i evel 
of drive being optimal.’ ive strength, some intermediate 1 


(2) ‘Optimal drive strength is an inverse function of the difficulty of a learning task.’ 

When these additional factors were taken into consideration, the findings, with à 
few exceptions, were in general agreement with Eysenck’s theory. However, from 
the nature of the personality tests used, this applies more to his hypotheses concerning 
drive and neuroticism than to those concerning inhibition and extraversion. 

By no means the least advantage of an integrative theory of the type described is 
the frame of reference it provides for the clinical psychologist who has to attempt the 
description and, to some extent, the modification of the abnormalities of psy chiatric 
patients (Jones, 1960a). An inhibitory phenomenon, not referred to in the postulates: 
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but particularly relevant to clinical psychology is that of reciprocal inhibition. If an 
acceptable response, incompatible with an abnormal response but linked with the 
same stimulus, can once be established, it may be progressively reinforced until it 
becomes prepotent in life situations evoking the symptoms (Wolpe, 1958; Jones, 
1960). 

Much of the recent research in Professor Eysenck's department has been concerned 
with the testing of his inhibition/excitation postulates. The relevant experiments may 
be classified into four main categories. 


l. Conditioning. Franks (1956) reported differences between hysterics and dysthy- 
mics in the acquisition and extinction of conditioned eye-blink responses and an 
appreciable negative correlation between conditioning and extraversion within 
Stoups of psychiatric and normal subjects. Later studies by Willett and others have 
Produced correlations which, though consistently negative, have been frequently 
insignificant and always smaller than those reported by Franks. From all the data 
Now available the best estimate of the size of the correlation would be of the order 
of — 0-20. 

Willett employed three other conditioning techniques. Salivary conditioning 
Scores correlated positively and significantly but only slightly with some measures 
of neuroticism, and negatively but insignificantly with extraversion. So-called verbal 
conditioning scores derived from a situation in which, over a long series of trials, the 
Subjects were required to predict the direction (right or left) of a light following a red 
Warning light. These scores correlated significantly with neuroticism measures but 
‘significantly with extraversion. Spatial conditioning scores reflected the influence 
Of the location of a light signal on judgements concerning the location of a hidden 


Source of tone, One such measure was significantly but slightly correlated with 


€xtraversion and scores on a ‘lie’ scale. All these conditioning scores were of low 


reliability, 

_ In so far as all four techniques may be described as conditioning and their re- 
liabilities are adequate, the intercorrelations between scores should reflect the general 
“ctor of conditionability which would be predicted from Eysenck's theory. Measures 
TOm the salivary, spatial, and verbal procedures tend to intercorrelate positively 
and significantly. The coefficients, however, are only of the order of 0-20 to 0-30 and 
"Dy common factor is unlikely to account for more than a small proportion of the 
Variance, The lack of relationship between eye-blink conditioning and the other 

€asureg may reflect the distinction between avoidance and non-avoidance 
Conditioning, 

; Eysenck (1959) found that verbal conditioning of the now familiar “Hm-mm’ type 

Scriminated significantly on & one-tail test between groups of neurotic patients 
Selected in terms of extreme scores on the extraversion (E) scale of the Maudsley 

ersonajito, Inventory (M .P.I.) Initial differences between the responses of the two 

Oups Were, however, more striking. 

n genera], Eysenck's theory, at least in so far as it refers to excitation as distinct 
om Inhibition, gains little support from recent work on conditioning. Relationships 


with neuro d at least as frequently as those with extraversion and 


the l ticism are observe! 


atter are seldom strong. 
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IL Reminiscence. More relevant to the inhibition components of the theory are 
studies of the reminiscence phenomenon. Several experiments by Eysenck, Star 
and others were designed to test the prediction that reminiscence would be greater 
for extraverts than introverts. This prediction was consistently and significantly 
verified for the first reminiscence score during serial massed practice of rotary pursuit. 
The correlation reduces to insignificance for later reminiscence scores in the series. 
Significant correlations between reminiscence and neuroticism were also observed 
but these were positive in some conditions and negative in others. The latter finding 
may be related to the Yerkes-Dodson effect mentioned earlier (Jones, 19600). 

One intriguing finding derives from a well-designed experiment by Treadwell 
which produced highly significant results consistent with the theory. She employed 
a track-tracing task and the Thinking Extraversion (T) scale of the Minnesota T.S.F. 
scale of extraversion. All available evidence indicates that the Minnesota T' scale 
is uncorrelated with the Æ scale of the M.P.I. 


In this area, then, the original hypotheses are still viable and further research is 
well justified. 


III. Perception. The first test of the hypothesis that satiation effects are correlated 
with extraversion involved the kinaesthetic figural after-effect phenomenon described 
by Klein and Krech (Eysenck, 19550). Relationships of the type predicted have been 
obtained by Eysenck, Nichols, and Broadbent. There are a number of inconsistencies 
between detailed findings and again there is evidence that neuroticism also correlates 
with satiation scores. Completely invalidating Eysenck’s theoretical explanation» 
however, Broadbent elegantly showed that the direction of group differences could be 
reversed by reversing the orientation of the apparatus. 

Nichols applied a battery of tests, all considered to measure satiation and figural 


after-effects, in the kinaesthetic, visual, and auditory modalities. There was n? 
evidence for a general factor of satiability and the individual results gave little 
support to the theory. 

More recently, Holland and others have investigated relationships betwee? 
questionnaire measures of personality and various perceptual functions including 
auditory flutter fusion, foveal and peripheral visual flicker fusion, contour a” 
brightness figural after-effects, visual field perimetry, and negative after-effects ii 
the Archimedes spiral. The Spiral after-effect was shown to be a reliable phenomenon 
which was frequently and significantly related to extraversion but only insignificant 
or very low correlations were observed for the remainder. ý 

Despite possible explanations in terms of the many practical and methodological 


difficulties of research in this area, it is only justified to conclude that Eysenck i 
hypotheses concerning satiation have so far failed to be verified. 


IV. Drug studies. Many experiments have been c 


; tulate 
which runs as follows: ondücted to verify a pos 


Depressant drugs increase cortical inhibition, decrease cortical excitation, and. thereby produce 
extraverled. behaviour patterns. Stimulant drugs 


; „pica 
iion A decrease cortical inhibition, increase Corto 
excitation, and thereby produce introverted behaviour patterns T 


Various deductions from this postulate have been experimentally verified ab 
adequate levels of significance by experiments in which stimulant and depressant 
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drugs have been shown to have the predicted effects on a variety of measures of 
conditioning, learning, perceptual, physiological, and behavioural phenomena. 
Although clearly in accord with the predictions made, these results do not, in the 
writer’s view, unequivocally verify the postulate. The latter refers only to excitation 
and inhibition whereas the drugs used are quite likely to affect the drive states of the 
subjects. From Hullian theory, changes in drive would be expected to affect per- 
formance in a similar manner to changes in habit strength or inhibitory potential. In 
terms of the theory as a whole, it is inconsistent that the drug studies involving 
certain perceptual tasks tend to support the drug postulate whereas the predicted 
relationships between the same perceptual variables and psychometric measures of 
extraversion were not observed or account for very little of the variancein performance. 
Finally, then, it seems fair to conclude that the original theory is likely to require 
considerable modification. Statements concerning perceptual phenomena may need 
to be excluded and the individual difference and typological postulates may need to 
be restricted by referring only to inhibitory and not to excitatory potentials. In 
other ways the theory needs to be expanded so as to refer, for example, to interaction 
factors between neuroticism and extraversion/introversion and to the effects of stress. 


This state of flux, however, merely reflects its status and functions as a scientific 


ory and not as a dogma. 
Even in the areas where experiment 
as been stimulated and data obtaine € 
esearch and abnormal psychology- More researches are in pro; 


al support was not forthcoming, much research 
d relevant to the problems of personality 
gress or are planned. 
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V. INHIBITION—PAVLOV, HULL, EYSENCK 


By R. L. REID 
Department of Psychology, University of Aberdeen 


1. Paviov 
Pavlov (1927) considered himself a physiologist, using the conditioning experiment 
as a new tool for exploring the action of the cerebral hemispheres. This does not make 
him easy to understand. : d 

He described the action of the cortex (behaviour) in terms of excitation an 
inhibition. The two processes have properties in common, so he thought. They 
irradiate and concentrate according to the same laws and each limits the action of 
the other. Pavlov interpreted conditioning as a linking of stimuli (signalization) 
rather than of stimulus and response. Accordingly, he located the excitatory and 
inhibitory processes in the cortical cells of the sensory analysers. . 

Two main types of inhibition were distinguished. The first, external inhibition; 
observed as a straightforward interference effect, need not concern us. The second; 
internal inhibition, is more relevant. 

Pavlov observed that as a result of giving extinction trials a conditioned stimulus 
could become inhibitory rather than merely neutral, i.e. the stimulus could be show” 
to weaken the effects of other active conditioned stimuli if presented before them- 
This, together, with observations of what he called ‘spontaneous recovery’ an 
‘disinhibition’ led him to regard extinction as an inhibitory effect, not a simple 
return to the neutral state prevailing before reinforcement, 

He suggested that the aggregate duration of excitation produced by the c.s. acting 
alone might be the factor determining the accumulation of inhibition. On reinforce- 
ment trials periods of excitation are cut short, so producing less inhibition than 0” 
extinction trials. Below a minimum, inhibition, he thought, might not accumulate 
from trial to trial. However, he also stated that C.R.’s inevitably weaken even if uni- 
formly reinforced, so that it is not clear what he believed. 

There is a further difficulty. Pavlov attributed the inhibitory effects of repeated 
stimuli to functional exhaustion of the active cortical cells. But since he also sal 
that hand in hand with exhaustion goes recovery, this does not seem to explai? 
chronic extinction effects of any type. Konorski (1948) mentioned the difficulty a” 
said that in his later years Pavlov believed that permanent inhibitory states might 
occur through reductions in the ‘capability’ of cortical cells, (Any cell if stimulate 
very strongly reacts with inhibition rather than excitation, and a reduction iP 
capability would result in inhibition at lower intensities, perhaps even down to zer? 
intensity.) Pavlov seems not to have been sufficiently satisfied with this idea. te 
put it in writing. Perhaps as a true physiologist he felt more at home when dealing 
with inhibition as a process rather than as a permanent disposition. : 

Pavlov was a pioneer with a flair for making discoveries and an intense interest i” 
facts. His theories, like those of the Ethologists in a different field, provide a con” 
venient way of talking about behaviour in certain limited situations. At this level 2 
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inhibition theory of extinction may be convenient, but attempts to develop it by, for 
example, Konorski (1948) and Hull (1943) have not proved satisfactory. The notion 
that an extinguished response is somehow ‘there all the time’, but inhibited, may 
Provide more problems than it solves. 


II. Hut 


Hull developed Pavlov's view of extinction as an inhibitory process but it should 
be noticed that Hull's general approach was very different from Pavlov's. The Hullian 
System is based on a version of the Law of Effect. It employs some Pavlovian terms, 
but it applies more directly to instrumental learning than to classical conditioning. 

When learning, a Hullian animal builds up a habit strength, 475, by establishing 
connexions between receptor and effector organs. Habit strengths are mere dis- 
Positions to respond, and actual responses take place only under suitable conditions 
of motivation, D. II, multiplied by D gives reaction potential sE p. Since bigger and 
Detter incentives increase performance, a variable, K, incentive motivation, is 
introduced, again as a multiplier. With some other complications that are not relevant 
ere, performance is predicted from 5E; after allowing a subtraction due to the 
inhibitory aggregate or potential 75. 

This inhibitory aggregate comprises reactive inhibition, Z5, a temporary after- 
effect of all responses ‘in the nature of a negative drive akin to tissue injury, fatigue 
Or pain’, and conditioned inhibition slp, à permanent disposition to stop performing a 
*esponse, set up in the same way as sp through the reinforcement provided by 
“easing to respond. y : : 

A difficulty becomes apparent. Reactive inhibition occurs during reinforcement 
as Well ag extinction trials. If ceasing to respond can be conditioned in the same way 
as an ordinary habit it is difficult to see how learning can take place at all. Ceasing 
to respond is reinforced through a reduction in Zp and also through the reinforcement 
Provided by the food reward or whatever is used in the experiment. Performing the 
Tesponse is reinforced by the same events but ceasing to respond is nearer in time to 

oth Processes of need reduction and so should gain a larger increment of strength. 
ull first saw this difficulty in 1943. He suggested that while the response was being 
Performed secondary reinforcement would occur, e.g. through the click of the food 
Mechanism in a Skinner box. But this is no solution. A learning process must start 
Store such stimuli can even acquire their secondary reinforcing powers. 
lf We now shelve this problem, as Hull did, and assume that somehow sH r can 
vild up more quickly than Jp we can ‘predict’, as they say, that learning may 
Occur, But another difficulty now appears. Both the excitatory and the inhibitory 
"Sbositions yonentially and when they reach their asymptotes further rein- 


grow exp z ; ; 
r duc - à reaction potential. Gleitman et al. 
( Cement or extinction trials can have no effect on p 


1954) and Kendrick (19584) deduced from Hull’s theory that responses would in- 
*Vitably extinguish in spite of continued reinforcement. Gleitman et al. regarded this 
ü a serious fas while Kendrick appeared to be satisfied and sought out cases where 
me eduction aot confirmed. Without doubt there are in fact cases where responses 
di inish despite continued reinforcement, but these are exceptions. Pavlov's dogs 
X a NOt cease to salivate when shown meat, and human beings do not appear to 

ai toilet training, etc. It is good to have a theory to explain 


Dguish walking, speaking, "ys 
B- 
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the occasional blueness of the moon provided that you have another one accounting 
for its normal yellowness. 

In passing it should be noticed that Gleitman et al. and Kendrick make the assump- 
tion that the asymptote of șI p is higher than that of sH p. The opposite might just 
as well be true, and in such cases responses would become permanently fixated and 
impossible ever to extinguish. Thus Hull’s theory appears to be able to ‘predict 
anything but the ordinary results of experiments on learning and extinction.* 

The difficulties that have been discussed are in a sense latent in Pavlov’s theory- 
Had Pavlov been seriously concerned with explaining permanent extinction effects 
he would have met with some of them at least. Konorski (1948) provided a way out 
by postulating that the occurrence of inhibition could create new possibilities 0 
excitation but he did not develop the notion beyond the ad hoc stage. 

Looking now at some of the detail of Hull’s theory of extinction, a different kind 
of difficulty becomes apparent. Ipis described as a primary negative drive generated 
by responding, and 5 pg as a conditioned disposition to stop making a specific response. 

If Ij and sIp are merely added as Hull suggests, how is 4/7 activated? Unless it is 
activated there can be no permanent extinction. Plain multiplication of sIr bY In 
is not a solution because then the permanent extinction component șI p could not be 
activated until some 7; had been produced by the occurrence of at least one response. 


Gwynne Jones (1958) suggested that the way out was to subtract șI p from sHn 
and JR from D, giving the formula 


sEn = f(D — I5) x f(sH y — sIn). 
But this is absurd. Let Ip be greater than sHp and Ip will be greater than D. 
A positive reaction potential will then result through the multiplication of two minus 
quantities, i.e. other things equal, the greater the drive for not responding and the 
stronger the habit of not responding, the more likely it would be that a response would 


ps "rd I have indulged in this sort of multiplication only because Gwynne Jones 
oes. 


* i : 
Mio siens to paee that the asymptotes of şIp and 5H are necessarily equal, and that è 
organist odii limi onger be performed when equality obtains. But equality would mean that the 
z au d ither perform. the response in question nor would it nct perform the response. Thue 
empting to suppose that, faced with this dilemma, it would go the way of the Cheshire Cat. However 
Hull employs the notion of oscillation which, while not avoiding the logical difficult; that has bee? 
mentioned, would lead to the prediction of a 50 % response rather than extinction. Kendrick says? “The 
asymptote of Ip like that of 5H, will depend upon the activating drive strength If we accept the 
J oneg formula for learning then 5/, must equal 4H p in time because both are aoli vatad by the same driv? 
level. But the formula in question concerns the calculation of sy and not the faai of Ig OT sin 
and even if they were both determined by the same prevailing drive strength (contra Hull) there are other 


determinants of their asymptotes. Only an ad hoc assumpti ike’ 
e , i ly 
‘arabe es ption could prevent 5/5 from being as lik 


T ADT ee Jones this would rarely happen and is represented by Pavlov’s ultraparadozic®l 
phase. But this phase as specified by Pavlov was a transient phenomenon. The formula predicts something 
different. Whenever the two resultants in brackets in the equation go negative, the response in questio” 
hx be gue The abe of Dorlormenee will be to increase Ip and slp renali in ever-increasing 
„Ep and so stronger responding, tl i nz De s i 
exhaustion ed: To pud ed regentem oe by positive feedback into fury of Er onho 

; biis E " point, I do not see why the condition should be rare  " 
famulis ker ue riy e in any case the formula produces odd predictions when only one E 
iei resultan 8 dry dx ive ma E is condition would certainly -Dbexsomsunn eubugh singe negative values o 
«Hp are required to account for extinction. When Tp i i itively relate 

s; x a is greater than D, Ep will be positively TO 7 
to slp, and negatively related to sH;. Similarly, whe 5 da x tively 

5 i > n slp is greater than gH, sEp will be pos? 
related to Iz and negatively related to D. If true, this is a real pesitliolpeiend dieovers unsuspecte 
common sense. 
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Hull did not deal with the difficulty but it is fairly clear that a consistently Hullian 
animal would have three inhibitory components to add up and multiply. JR, as 
à primary negative drive would give rise to a conditioned negative drive JR, and 
these would summate to give a total negative drive. slp would be formed through 
reduction of this total drive. A situation in which conditioning and extinction had 
taken place would set off IR, and so sIr would be activated even in the complete 
absence of 7 R,. Thus the difficulty can be got over, but improvements of this sort are 
about as useful as rearranging the flowers in a building that is on fire. 'The whole 
theory needs drastic revision. 

I have said nothing so far about K. The advanced Hullian plays K as a sort of 
Joker. Incentive motivation is a multiplier co-ordinate with D and 4H; and the 
use of K involves a learning theory within a theory. The effects of changes in incentive 
are registered very quickly—in the example Hull gave (1952) at 80 9/ of maximum 
in one trial. Thus within two extinction trials the value of K would go down by 96 95. 

y itself K can account for more extinction than has generally been observed. 

Without mentioning fractional antedating goalresponses, enough has been said to in- 
dicate what may have prompted Professor Drever to refer to Hull’s model as an Emmett 
engine. Alternatively, the theory can be thought of as an academic game with several 
Varieties, including Hullmanship and Hullian Solitaire. We are all familiar with the 
first; the second is played by formulating an experimental procedure and ‘predicting 


all Physically possible outcomes. 


III. EvsENCK 


In 1955, Eysenck put forward the postulate: ‘Human beings differ with respect to 
e Speed with which reactive inhibition is produced, the strength of the reactive 
Mhibition produced, and the speed with which reactive inhibition is dissipated. ma 

"hree variables sans mentioned but there was no attempt to distinguish between 
€m and it seemed that a high degree of correlation between the three was implied. 

Second postulate asserted: *Individuals in whom reactive inhibition is generated 
Tüickly, in whom strong reactive inhibitions are generated, and in whom reactive 
Nhibition is dissipated slowly are thereby predisposed to develop extraverted 
Patters of behaviour and to develop hysterico-psychopathic disorders in cases of 
*eurotic breakdown. ...’ The converse was stated for introversion and dysthymic 

Sorders, 

In 1955 Eysenck depended largely on the results of an experiment by Franks on 
Syblink conditionis Again, in 1957, he wrote: ‘We have relied largely on the 
“onditioned eyeblink for evidence in respect of deductions made from our typo- 
Ogical postulate.’ It seems worth looking closely at this experiment. 

Tanks (1956) conditioned and extinguished the eyeblink response of a group of 
“tmal subjects and two groups of patients classed as dysthymic or as hysteric, in 
“Ysenck’s sense. He found that the dysthymics gave more conditioned responses 
uring . conditioning trials than the hysterics, the normal 


both reinforcement and 
Sup giving an intermediate performance. The differences between the dysthymic 
grou " 


1p and the other two groups Were significant. 
th his experiment seems to offer little support to Eysenck’s postulates, although at 


time he appeared to think it did. 
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(1) Considering the extinction data, if, as asserted, the groups reached ate, 
levels of conditioning at the end of the fixed number of reinforcements given to d 
subjects, then regardless of Eysenck's postulate the highest performing group wou 

to give more responses. 
a bentes rates of sania, the average interval between iip en 
was 40 sec. This is sufficiently long to produce near-optimal conditioning. It mus 
then be long enough to allow reactive inhibition to dissipate between trials to $ 
insignificant level, in which case any differences in rates of conditioning must ? 
referred to some other factor. Eysenck (1957) seemed to agree, since he then mee 
‘General theoretical considerations make it appear unlikely that in the presen 
experiment inhibitory potentials would assume a very prominent place....’ , 
If, as it might now appear, the results of experiments like Franks's on rates o 
conditioning are to be attributed to differences in excitation rather than inhibition, 
the connexion between these results and the results of other experiments grouped 
together by Eysenck, e.g. experiments on perceptual satiation or reminiscence, can 
be made only via a theory that people who acquire sH ys quickly will also develop 
inhibition slowly. This does not seem unreasonable. From a commonsense point of 
view excitation and inhibition may be related in this way. But we are not dealing 
with common sense. Within the context of Eysenck’s later theory any relationship 
which might exist between, for example, the rapid setting up of conditioned blinking 
and the slow development of a figural after-effect is arbitrary and unexplained. The 
verbal link formerly provided by the work ‘inhibition’ has been broken. Eysenck 
uses the blanket term ‘excitation-inhibition balance’ but this does not seem to con- 
tribute anything new since in the theory excitation and inhibition still produce their 
separate potentials and do not interact. 

In his 1957 version of the postulates significant additions were made. Human 
beings were now said to differ in the s 
are produced, in the stren 
with which inhibition is 
with inter 

Also in 
been: said 


If slp is conceived to 
the Hullian theory are removed and we be 


gin to be able to ‘predict’ that learning wil 
sometimes occur. But the new position i 


eH s just as unsatisfactory as the old. There 1° 
no way of explaining how s, could develop in experiments such as Franks 


Experimental trials in this case lasted only a fraction of a second. Where are th? 
involuntary rest pauses? How could extinction ever take place? ; 
With a system as complicated as Hull's a, danger is that improving its explanatio? 
of X will impair its explanation of Y. Eysenck (1957) seems to be unaware of 11/5 
and so oblivious of the system as a whole that in a discussion of involuntary I6? 
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pauses he was prepared to write: ‘During the period...while D— is growing but 
has not yet reached the level of D+, no involuntary rest pauses occur to reinforce 
sI y and, in accordance with the laws of learning, sIp being un-reinforced, undergoes 
extinction.’ If this were so, a few extinction trials daily would permanently revive an 
extinguished response, but we should not take the statement seriously. Eysenck is 
cheating at Hull. Only responses can be reinforced or extinguished and s/p is not 
à response. The extinction of a response is accounted by for the growth of slp. How 
can Ip itself extinguish? At this point it becomes clear that a complete new 
theory is needed. 
Finally the connexion between inhibition and personality should be examined. 
: Ysenck suggested that ‘socialization’ distinguishes introverts from extraverts. 
Socialization’ occurs through the development of a superego or conscience or set of 
acquired emotional drives, mainly anxiety. This could be called the Freud-Eysenck 
theory. If introverts condition more easily than extraverts they should become more 
‘socialized’, i.e. socially anxious. However, it can be inferred from Eysenck’s theory 
that introverts should not only learn to be more ‘socialized’ than extraverts. They 
should be better at all learned activities. They should talk earlier: they should per- 
form better at school subjects: they should learn faster to swim, skate, speak French, 
and play the violin. Do they? The theory seems to account for more than has been 


Observed, 
No one could be out of sympathy with Eysenck's aims or refuse to admire some of 
t at least until some learning theory 


his tours de force, but it might be wiser to wai lean r 

Successfully accounts for the behaviour of a rat in a box before extending it to explain 

differences in human personality. According to Eysenck, learning theory is the best 
other point of view indicated 


developed area of experimental psychology. There is an À 
heory is taking a long time to catch up with common 


Y the complaint that learning t 
Sense, No is even when used properly, is in fact good enough to do what Eysenck 


Or any other personality theorist would like it to do, and in talking about personality 
1t might be better to use everyday notions about learning until some degree of agree- 
Ment about the basic processes has been reached. 


IV. CoNOLUSION 


Any account of learning must take into account the interference of incompatible 
responses. In a given situation a response occurs not because it has a fixed absolute 
Strength but because it is stronger than other incompatible behaviour. Hull (1952) 
Postulated: ‘When the net reaction potentials (SE) to two or more incompatible 
Teactions (R) occur in an organism at the same instant, each in a magnitude greater 
than slp, only that reaction whose momentary potential (s#;,) is greatest will be 
Evoked,’ The extinction of one response does not lead to a behavioural vacuum but 
to the Performance of some other response. For example, in an experiment by Hull 
(1934), rats were first reinforced after running 20 ft. down an alley; then reinforce- 

, Tb was given only at 40 ft., and finally the rats were extinguished. During extinc- 
ïon trials the habit of halting at the 20 ft. point made its reappearance. 
essary for Hull to have supposed that in extinction a special 


ki t scarcely seems nec Be t 
g would have to be conditioned. Detailed accounts of 


of ‘not respondin 


behaviour in extinction are rare. Usually, behaviour has simply been classified i 
‘responding’ and ‘not responding’. By definition any weakening sr the Pw. 
‘response’ could be counted as a strengthening of the ‘not-response’. But there c» 
many possible ways of not responding. At the moment, I am not playing the yen 
or standing on my head, but that does not mean that I am doing nothing or thats A 
inhibiting such actions. However, psychologists have generally arranged € 
mental conditions so that in fact when an animal is not responding it is most like y 
doing nothing very much, simply because there is nothing much for it to do in, for ps. 
ample, a Pavlovian harness or a familiar Skinner box. Without this artifact pur 
interference theories lacking any concept of the J, type might have been more 
commonly held.* . " 
Attempts to assess separately the absolute strengths of inhibitory and excitatory 
potentials inevitably lead to the Hullian dilemmas. A more workable form of inhibi- 
tion theory would allow inhibition and excitation to interact as processes, adding 
or subtracting net amounts to or from probability that a response will be made in ® 
given situation. But this form of theory, however plausible, must give way on the 
grounds of parsimony to a single-process theory that can account for the same facts- 
Even on its home ground, for example in explaining spontaneous recovery, the inhibi- 
tion theory is unnecessarily complicated. Why should we expect that what has been 
learned at the end of one experimental session will carry over completely to the rather 
different stimulus conditions that prevail at the beginning of the next? But those 
who play the game of theorizing for its own sake may continue to juggle with two 


inhibitory processes. Perhaps they will be grateful to me for providing them with 
a third, earlier in this paper. 


* Gwynne Jones states an objection that has often been made against interference theories—that it Ka 
difficult to see why those who reach a criterion most rapidly during positive learning tend to extingu!® 


least rapidly. I cannot accept that this generalization has in fact been established. Even if it were estab 
lished the relationship would certainly not be difficult to account for without postulating sIr : Ton 
example, relatively active rats in a lever pressing situation might be expected to condition more quickly 
and extinguish less quickly than relatively inert rats. 
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EMERGENCE OF SET ON THE BASIS OF 
IMAGINAL SITUATIONS 


By R. NATADZE* 
State University of Tbilisi, Georgia, U.S.S.R. 


The main results are reported of an experimental study in which the writer set out to ascertain 
the possibility of inducing a set (Einstellung) on the basis of some pertinent conceived (and not 
Perceived) situation. In a series of experiments the subject is to imagine, repeatedly and in close 
Succession, that he is lifting a heavy object with one hand, and a light object with the other; 
or, that he is grasping a large ball with one hand, and a small ball with the other. A fixated 
Set resulting from this imaginal handling of objects differing in size should manifest itself in 
tho Subject’s subsequent perception of objectively equal objects. And so it does: for example, 
objectively equal weights or equal balls are perceived as unequal. It is concluded that the prob- 
lem of the feasibility of evolving a set on the basis of imagination has been solved. 


I. INTRODUCTION 


Man’s ability to act not only in conformity with an actual situation but an 
Maginary one as well is one of the basic peculiarities which distinguish a human 
cing from an animal. Wish-directed activity is ‘prospective’ in its nature, which 
Necessarily presupposes an ability to act in accordance with a preconceived situation, 
L9. à situation that has not yet materialized. Creative activity, particularly the 
a highly developed ability to act in accordance with an 
maginary scenic situation. But since all activity of a living being necessarily pre- 
Supposes the emergence in the integrated individual of a corresponding state of 
nee Preparedness, ; i.e. the emergence in the subject of a corresponding set (Hinstel- 
ung), it is to be assumed that one of man's specific properties is his ability to evoke 
| Within himself an attitude based on an imagined situation. 
, he primary aim of the present sudy was the experimental establishment of the 
act of the formation and fixation of a set on the basis of imagination. 


actor’. 
O'S art, presupposes 


II. EXPERIMENTS 


th order to be able to make precise comparisons between the manifestations of a set 
Stimulated by an imagined situation and those of a set stimulated by an actually 
erceived situation (which latter has, for the past thirty years and more, been studied 
y ."7nadze (1939) and his associates in the context of fixated set), we tried so to 
- esien the experiments as to make the imagined situation responsible for the 
“Mergence of the fixated set reproduce exactly that situation which, in the experi- 
nts of Uznadze and his associates, was actually perceived. As to the ‘critical’ 
ests, ie, those in which the fixated set just emerged was to reveal itself, these, as 

e shal] Presently see, exactly reproduced the well-known method of Uznadze. 
Ag Tn the first series of experiments the subject, who has his eyes closed, is told 
to Picture to himself as vividly as possible (i.e. to ‘experience’ as clearly as possible, 
elude himself into the appropriate sensation) that he is grasping two wooden 
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balls with his hands—a large one in one hand and a very small one in the other.* 
Meanwhile the subject’s hands actually are resting on the table. After oe 
haptic comparisons of imagined balls have been repeated 15 times we pass to critical 

tests: for one moment two balls, objectively equal in size, are placed, for pee 
into the subject’s extended hands. These ‘critical’ exposures are repeated until the 
subject has achieved an adequate perception of the spheres. — 

Result. The majority of subjects; in the critical tests develop a contrast illusion © 
perception—the ball on that side on which in the ‘critical’ tests the smaller ball was 
visualized is perceived as being the larger one, and vice versa. This is an indication 
of the fact that a corresponding fixated set had been developed by these subjects in 
the course of the imaginary grasping of the large and small balls. . 

An analogous experiment was carried out also in the visual modality. The subjects 
had a white screen placed before them and were told to imagine that they saw on it, 
as distinctly and as clearly as possible, two circles—a large one on one side and @ 
small one on the other—to be compared as to size. This procedure having been 
repeated 15 times in succession, the subject is put to the ‘critical’ test: two equal 
circles actually appear on the Screen, and the subject has to compare them as 
to size. 

Result. In most subjects a contrast illusion is produced: of the two objectively 
equal circles, the one on the side on which, in the ‘critical? tests, the smaller circle 
was perceived is now perceived as being larger. 

Occasionally the illusion is of an assi 
the larger one which is on the side on 
set-fixation procedure. 


The two experiments of this first series have thus established the following fact. 
As a result of visualizing fifteen times successively a given situation (imaginal 
comparison of two objects), the subjects evolved a fixated set which so acted upon 
them that they perceived equal ‘critical’ objects in an illusive (contrastive for the 
most part, but sometimes assimilative) way, conformably to the fixated set. i 

(2) The formation of a set on the basis of a corresponding imaginal situatio” 
is therefore an established fact. 


The question arises whether a set could not be also evolved on the basis of a} 
imaginal situation, and concurrently with an actual perception of a contradictory 
content. 


milative nature, i.e. that circle is perceived as 
which the larger circle was presented in the 


, that one of these wei 
lead), and the other very light (hollow 


by their handles—one (the very heavy 
light one) with the other hand. It is 
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should try ‘to feel’ with all possible distinctness the difference in weight of the loads 
that he imagines himself to be lifting. 

After 15 successive rehearsals of this imaginal procedure, the subject is given the 
‘critical’ objects: he is to lift (by their handles) two wooden weights, equally heavy 
objectively, and to compare them as to weight. 

It was ascertained that the visual perception of equal objects hinders the subjects 
in the extreme in conceiving these objects as being different and, besides, sharply 
distinct in weight, the difficulty making itself yet more felt while the subjects are 
Imagining that they are lifting these different weights. Many subjects try to turn 
their heads away or close their eyes. 

As a result of an experiment made with 60 subjects it has been found that 41 
Subjects (i.e. 68 °/) showed a set-induced illusion, i.e. loads of objectively equal weight 
Were perceived as being different in weight. 

. Thus a fixated set was evolved in these experiments on the basis of a kinesthetic 
Mage of objects differing in size—an image that had been contradicted by the visual 
Perception of the equality of these self-same objects. — m m. 
: An experiment in which an illusion of kinesthetic perception, ie.an illusion 
of Weight perception, is evoked on the basis of the visual perception of magnitudes 
as long been known to psychological science. What we have in mind is the pheno- 
menon widely known as the Charpentier illusion. . 
n this experiment, based as we know on the visual perception ofa large and of a 
Small cylinder, their objectively equal weight is, in lifting them by strings attached 

9 them, perceived as unequal, the larger cylinder seeming to be lighter. 

This should lead up to the following question: will the set-induced effect of the 
visual perception of the Charpentier cylinders be disturbed by the effects of a pre- 
Imingpy visualization of their weight as being opposed to their volume, this latter 

eing perce; È : 2 

Agri i subject is instructed to keep his eyes on the Charpentier 
cylinders while trying at the same time to picture to himself that the smaller cylinder 
1S much heavier than the larger one, that the smaller cylinder is filled with lead, while 

e larger one is hollow inside. The subject is to visualize as distinctly as possible that 
Ne is lifting the cylinders by the strings attached to them—the small but very heavy 
Ylinder with one hand, and the large Lo opnan with the other. 

he subject ; uch the cylinders, 
ess in Sees "ve poc a edendi the subject is put to the ‘critical’ test: 

e ig given the string ends with the instruction actually to lift the cylinders and 


Compare them as to weight. 
Thus, in this experiment the set 
Srence in size of the Charpentier cy 
of bie visualization of weight as being oppose 


ese objects. ree : 
esults. In 61-5 % of our subjects the Charpentier illusion proved to be disturbed, 
o 


in the ‘critical’ tests the illusion of perception occurred on the basis of the set- 
duced effect not of the visual perception of the sizes of the Charpentier cylinders 
m 9f the kinesthetic image of their weight as opposed to this visual perception, 

à harpentier illusion was disturbed on the basis of a set stimulated by the visuali- 


his folded hands resting motion- 


-induced effect of the visual perception of the 
linders is set off against the set-induced effect 
d to the relationship between the sizes 


e, 
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zation of a corresponding relationship of weights. By the majority of the subjects 
the larger cylinder was perceived as being heavier; this larger cylinder, in compliance 
with the instructions, was, in the set-inducing trials, visualized as being lighter, 
a contrast illusion thus being produced whereby to one part of the subjects the 
cylinders seemed of equal weight. 

As to the assimilative illusion, it is not to be taken into account in this experiment, 
since this effect and that of Charpentier overlap. 

C. The question arises whether a fixated set can be evoked on the basis of an image 
of such content as would be contradicted by an actual perception in the same modality. 

The subject simultaneously lifts two equal wooden balls (‘weights’ with handles) 
of identical weight. After he has made sure of the equality of the weights of the 
loads he has been lifting, he is told to lift the same objects simultaneously but in 
such a manner as to picture to himself, with the utmost vividness, that the load he i$ 
lifting with one hand is much heavier than the load being lifted with the other hand; 
as if the first ball were filled with lead, and the other hollow. After the subject has 
succeeded in performing this, he is told to go through 12-15 successive repetitions of 
the same procedure. 

We then turn to the ‘critical’ test: the subject is, several times in succession, give” 
two cylinders of precisely the same weight, with instructions to compare them as to 
weight by simultaneously lifting them, for the duration of an instant, by means 9 
strings attached to them. : 

Of the results of the experiment, it is the basic one that matters in the present 
context. In the ‘critical’ test, out of 59 subjects 42 showed an illusory perceptio? 
of the weight of the cylinders—one seemed heavier than the other. Thus in 7196? 
the subjects a fixated set was formed on the basis of mental images even though the 
imagined content was contradicted by a simultaneously presented real aontento the 
same modality (the perception of this content is blurred in the consciousness bY ® 
Beirat mental image of a different content). 

Bec ee Ps dra -mant of the subjects in these experiments achieve thé 
a E gare ge vividness which has no counterpart in the actually giver 
attempts have failed. price of great mental exertion, and only after a number ° 
E ca ca a e 
mental evidence that a set for n arse = y for equality. There is e 5 

d quality is induced with greater difficulty and is 1° 
consistent than a set for equality. And this n. à "ap i 
erar aa ania aturally poses the question of the pos? 

y of overcoming the set-induced effect of an actual perception of different object? 
on the basis of visualizing a contrastive relation between es p : pedi a more 
particular question here also comes up: is it feasible, while actuall iei itn ; object 
inversely related as to weight, to evoke a fixated set on. th ya "ge: E ental 
qu à process of lifting objects of unequal weight? aderat 
: i oun chon : E i s to the foregoing the subjects are given two 

yl sly ering in weight but of identical volume, one of the cylinde'* 
being 41 % heavier than the other (132 g. and 186 g.). Thi diff : ilk ight is 80 
considerable that while simultaneously lifting the ead e x i sm are Mrs a 
the subjects correctly report which of the two cylinders [qo fuck ms 
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After the subjects have convinced themselves of the said difference in weight they 
are told to lift the cylinders by the strings so as to visualize a reverse relationship of 
the loads; i.e. the subject must, with all possible distinctness, picture to himself that 
the objectively heavier cylinder is unusually light (hollow), and the objectively lighter 
cylinder is very heavy (filled with lead). When the subject has succeeded in carrying 
out these instructions, i.e. when he has, in the process of lifting the cylinders, been 
able clearly to visualize the procedure of load-lifting as set forth in the instructions, 
he is told to repeat this procedure 12-15 times in succession. Then in the ‘critical’ 
test, the subject is given two wooden weights of equal volume and weight, and in- 
Structed to compare them as to heaviness by swiftly lifting them by their 
handles. 

General result. A set-induced illus 
Out of 59, i.e. in 68 % of cases. Thus 68% 
basis of the mental image of lifting loads whos 
of that of the two objects actually lifted. Un 

actual perception of the real relationship of load: 
after the subject has achieve 


jon in this experiment appeared in 40 subjects 
of the subjects evolved a fixated set on the 
e weight relationship was the opposite 
derstandably, there is no longer any 
s, for it is eclipsed, so to speak, by 


© contrary image, d a sufficiently vivid visualization 


9f the reverse relationship. 


It must be noted that the required visualization of load-lifting is achieved by the 


Subjects by dint of tremendous mental exertion and only after 14-25 attempts. 
Note is also to be taken of the high rate of assimilative illusions of perception in 
the ‘critical’ test, i.e. of the cases where the object is perceived as being heavier on 


that side on which in the set-inducing experiments the heavier object was imagined 
imilative illusions (in subjects of various 


8 E In the course of the last tw 
ps of the instructions they ha 
` While lifting the objects, they de 


* imagined wei ting an a 
; eights, thus creating i 
* distinct vienalizaton of loads differing in weight from those actually handled. 


ith a view to eliminating this element of ‘acting’ or at any rate to making it 
*asily controllable we tried to evoke a fixated set on the basis of a haptic image of 
ferent volumes concomitantly with the haptic perception of equal volumes. 
^ te experiment. The subject is simultaneously given two wooden balls of equal 
9lume and weight and told to make a comparison ; he simultaneously grasps them 
a ball in each hand) and compares their volumes. After he has convinced himself 
their equality, he is instructed to grasp the two balls firmly with his hands and try 
o imagine as d dly as p ossible (as if it were a sensation) that one of the balls is 
uch larger than the other; and that one of the spheres is so large that it can hardly 


a enclasped with the fingers while the other is so small that it is almost lost in the 
and. The subject is positively forbidden to move his fingers, to open his hand wider 
an the ball. ete.: each hand should firmly grasp its respective ball. Only in the 

3 i ted attempts, is unable to visualize what is 


a ; 
a Where the subject, despite repea , t 
t Wired, is he allowed from time to time to move his fingers momentarily—to relax 


? fingers of that hand in which, according to instructions, the larger ball is to be 


Sua; in 
ualized, and then to retighten his grip. 
16 Gen. Psych. 51, 3 
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After 12-15 successive signals from the subject to the effect that he has succeeded 
in visualizing himself as holding in his hands balls of requisite size, we turn to the 
‘critical’ test: the blindfolded subject is presented, several times in quick succession, 
with equal balls for momentary comparisons (the experimenter holds the balls by 
the handles). 

General result. In these tests a set-induced illusion corresponding to the visualized 
relationship of the volumes of the balls appeared in 30 out of 58 subjects. Thus only 
52% of the subjects evolved a fixated set on the basis of a haptic visualization of 
different volumes in the course of an actual haptic perception of equal volumes. It 
must be noted that in this experiment, too, assimilative illusions are of relatively 
frequent occurrence. 

The fact has thus been established of the formation of a fixated set in the hapti¢ 
sphere on the basis of a mental image whose content is contradicted by real con- 
tent of an opposite nature. 

It should be noted that by the difficulty of evoking a corresponding image while 
holding equal balls this experiment by far surpassed all preceding experiments. 
A considerable proportion of the subjects failed to do the task, i.e. to visualize clearly 
that they had in their hands balls of different size while actually holding equal ones y 
a fixated set corresponding to the image was of course not evolved in these subjects: 
They were unable to visualize different spheres in their hands so vividly as to allow 
the true perception of different spheres to be eclipsed by the visualized perception. 

(3) To what extent does the imagination-stimulated fixated set affect perception: 
To what extent does the perception of a ‘critical’ object change under the effect ° 
a fixated set evolved on the basis of a corresponding image? 

The experiment. The subject is instructed to keep his eyes on the two equal wooden 
cylinders in front of him and to imagine as clearly as possible that he is simultaneously 
lifting the two cylinders by the strings—the heavy cylinder II (‘filled with lead’) 
with one hand, and the light (hollow) cylinder I with the other. 

After the subject has performed the task 15 times in succession he is told actually 
to lift, fora moment, both cylinders by their strings in order to compare them as t0 
weight. In reality the cylinders differ in weight—132 g. and 186 g. Thus, the weigh f 
hec om cylinder exceeds (by 41%) that of the lighter one. This difference 1? 

g isa ove the discrimination threshold, so that the subject as a rule easily 
determines, by lifting, which of the two loads is the lighter one. 

Bw object of the experiment is to check whether the contrastive effect of ibs 
fixated set will overcome the sensation of the actual difference in the weight of the 
cylinders lifted in the ‘critical’ test. Furthermore, the conditions of the experime? 
make it possible for us to be concerned with the contrast effect of the set taken 
itself, i.e. with the contrastive illusion alone, for the direction of the assimilatiV? 
effect of the set coincides with the actual difference in weight: under an assimilatiV? 
action the cylinder that is actually heavier must be perceived. as such even thoug 
the range of the weight differences felt cannot be measured objectively. 

As to the contrastive effect of the set, it may manifest itself in two ways: vigorous 
action resulting in the perception of a reverse relationship of cylinder weights (1-9 th 


* It should be emphasized that this refers to a hap 


s in th? 
tic ima, i B ed 12 
hands; visually, balls of different volume are readily ge of differant volumes being grosP 


conceived. 
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lighter cylinder seeming heavier); or feeble action tending to equate the two actually 
®, different weights (the cylinders appearing to be of equal weight.) 

Results. Twenty-six subjects out of 58 (i.e. 45 °%) displayed a contrast illusion. Six 
Subjects out of these 26 (10%) perceived the ‘critical’ objects as being equal, while 
20 subjects (34%) took them to be opposites in weight (contrastively different). 

n assessing this result it should be taken into consideration that usually in analogous 
experiments the action of a set fixated on the basis of imagination produces a certain 
i Percentage of assimilative illusions which, as was noted above, cannot be taken 
into account in this last experiment. 

' Thus illusory perception of obviously different weights under the action of an 
Magination-stimulated fixated set is an established fact. The force of the action of 
the imagination-stimulated set reaches such a degree that it overcomes (suppresses) 

ifferences of weight that would, under normal conditions, be clearly perceived. 

n object 41% heavier than another is perceived as being either lighter (34% of 
Cases) or of equal weight (10% of cases). 

The percentage of illusory perceptions in this experiment, as was to be expected, 
Proved to be lower than in the experiment with equal ‘critical’ objects. 


III. Discussion 


_ Such are the main results of our experiments. To this it must be added that, accord- 

Ng to our results, the ability to evoke in oneself a set on the basis of an image displays 

&reat interindividual differences; not all the subjects in our experiments carry out 
© experimenter’s instructions from the very beginning. 

1 in stage impersonation and the more gifted of 


Mong our subjects, actors skillec : 

e students of the Theatrical Institute are mn à class by themselves. These subjects, 

S most without exception, carry out our instructions at once and evolve, with remark- 
g , 


€ ease, a set on the basis of an image. i 
Specially striking difference between actors and those unconnected with the 
tre was revealed in the last of the above experiments, in which the subjects 
Were, in the ‘critical’ tests, presented with objects not of equal but of distinctly 
Hferent weights. In these tests only 9:594 of the snbjects unconnected with the 
eatre showed a set-induced illusion in the ‘critical . tests, one half of them 
Perceiving the ‘critical’ objects as being equal, i.e. these subjects responded with a faint 
illusion, whereas of the subjects skilled in impersonation 80 % showed à set-induced 
Usion; and what is more, an overwhelming majority of these subjects perceived 
lies Objects contrastively, ie. they perceived the objectively lighter cylinder as 
Sing the heavier one, and only by an insignificant minority were these objects 
“receive i weight. 
mp ouis el ee between facility in evolving a set based on 
agination and aptitude for dramatic impersonation lends considerable support to 
Our Assumption that dramatic impersonation calls, first and foremost, for an ability on 
© part of the actor to develop a set corresponding to the visualized dramatic 


Situation, If such a set has originated, the actor’s behaviour on the stage proceeds 
a naturalness that has the power to convince the spectator. 
8 to those subjects who failed to carry out our instructions (i.e. failed to visualize 


16-2 
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a content not given in perception with such vividness and price 
provide a basis for the emergence of a corresponding imagination-stimulate E 5 
set), it must be emphasized that in our experiments all the subjects neni - 
developing a corresponding set after continued practice and by carrying [o He 
instructions. The majority achieved this after a week’s practice (one session à 

with some it took 2 weeks to do so. 


IV. CONCLUSIONS 


According to the data obtained in the above experiments the fixated set ione 
on the basis of an imagined situation is characterized by a number of peculiari E 
which distinguish it from the manifestations of a fixated set evolved on the basis 
perception. We shall here cite only some of them. of 

(1) The set-induced action of the imagination is conditioned by a number i 
factors. The image itself, however vivid and clear, does not evoke a set if the subjec 
has no specific relation to the thing visualized. di 

(2) There are vast individual differences in the ability to develop in oneself a $ 
based on imagination. 

By persons eapable of dramatie impersonation, and generally, it would appear; r 
people pertaining to the type in whose inner life imagination plays a major role, # 
required active attitude toward the visualized content i 
facility. f f 

The ability to develop in oneself a set based on imagination is a manifestation ° 
the personality type, of the peculiarities of the personality and not of the peculiarities 
of the image itself (its vividness or the like). 

(3) A fixated set developed on the basis of imagination as 
a relatively fainter manner, and is of a con 
developed on the basis of perception. Ow 
this imagination-stimulated set is subject 

In a few subjects who showed a consis 
stimulated fixated set appeard to be more c 
on the basis of perception in ordinary 


s developed with particula" 


a rule manifests itself i? 
siderably less stable nature than are set 
ing to a number of factors, the stability ° 
to great variations. -—— 
tent illusion the effect of an imagination. 
onsistent than the action of a set develop? d 
set-inducing experiments. These subje? 
artificially exaggerated the difference of the objects visualized in the set-induc!? : 
experiments and artificially stimulated in themselves the experiencing of the sig! 
cance of this difference. 

(4) In a deliberately developed Set, es 
contradicted by what is perceived, it is not 
set-induced illusion is observed in the ini 
illusion which gradually increases in the subsequent perceptions up to the momen 
when the process of extinction of the illusion Sets in. 

(5) In developing a fixated set on the basis o 
incomparably more irradiated than in developin 
perception. In our experiments, irradiation fror 
tion was observed in all, or nearly all (80 WA 
imagination was at all developed: when in t 
visualized balls of different size while in the 


? js 
pecially when the visualized content 
infrequent that only a hardly percepti 3 
tial perceptions of ‘critical’ objects 


pe 


f imagination its effect proves tO al 


g a fixated set on the basis of e 
n a visual-image set to haptic pero n 
), the subjects in whom a set base jee 
he set-inducing experiments the SB. 
‘critical’ tests he grasped equal balls? 
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his hands and compared them by touch as to size, transposition of the illusion was 
Observed in 80-100 %, of subjects. 

(6) Ina deliberately developed fixated set having imagination for basis, especially 
under conditions of such content-visualization as would be contradicted by the 
actually perceived content, assimilative set-induced illusions are more widespread 
in ‘critical’ tests than in evolving a perception-set. This phenomenon is apparently 
to be accounted for by the fact that the subject continues, ‘by inertia’, to transform 
the perception in the same direction as in the set-inducing experiments when, with 
great effort, he overcomes the adequate perception of real objects and visualizes 
them as being greatly altered. 

(7) The ability to develop in oneself a fixated set through imagination is highly 
Subject to practice effect: as a result of practice with the tasks set in our experiments 
all our subjects succeeded in developing a fixated set on the basis of imagination. 

The above series of experiments, conducted in the various modality spheres, have 
thus demonstrated the feasibility of evolving a set on the basis of a mental image 


Whose content is contradicted by actual perception. 
What are the factors giving rise to this phenomenon? What are the factors under- 


lying the ease with which an image-based set is developed in some subjects? A special 
eXperimental investigation has been devoted to this problem by the present: writer 


atadze, 1958). Space forbids dwelling on it now. 
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THE STROBOSCOPIC PATTERNS 
II. FURTHER EXPERIMENTS AND DISCUSSION 


By J. R. SMYTHIES* 
The Psychological Laboratory, Cambridge 


This paper completes the report on the stroboscopie patterns, In two previous papers in 
this Journal (Smythies, 1959a, b) an account was given of the phenomenology of the dark 
and bright phases of the stroboscopic patterns—the subjective sensory patterns evoked by 
illuminating the retina with an intermittent stimulus. This paper reports some further experi- 
ments that explore the parameters that affect these patterns and a discussion is presented of 
the various hypotheses that have been advanced as to their origin. 


I. FURTHER EXPERIMENTS 


(1) The effect of stimulus form. It was noted in part II of this paper that the patterns 
evoked in each subject by an electroencephalogram electronic photic stimulator and 
‘hose evoked by a rotating sectored disk in a beam of light were very similar (except 
în the case of only one subject (no. 6) out of thirty-five). These two modes of stimula- 

ion have quite different wave forms—very short flashes and a light-dark ratio of 
aS Tespectively. A third wave-form tried was a sine wave produced by rotating one 
Polaroid filter in front of another stationary one. This produced essentially the same 
Ype of patterns as the two former types of stimulation in four subjects. Further- 
More, if an Archimedes spiral is rotated rather quickly and then ‘observed’ with 
Telaxeq accommodation from 3 to 4 in. away, or if a large fan is rotated at the right 
Speed and observed against the sky, the patterns usual for the subject can be evoked. 
is indicates that the particular form of the stimulus is not important so long as 
ere is a vigorous temporal alternation of light and dark of some kind and this need 
NOt be uniform all over the retina. ; l 
(2) The effect of different lenses. The effect of interposing strong convex, concave 
and cylindrical lenses between the eye and the stimulus source was determined. None 
9f these made any difference to the form of the patterns; a result to be expected from 


© featureless stimulus used. 


(3) The effects of in-phase and out-of-phase stimulation of the two eyes. Using 


a Totating disk and a series of mirrors, two beams of light 90 degrees out of phase in 
Si intermittence were cast on an opal screen behind which the subject was sitting. 
se two beams produced contiguous squares of light on the screen wider than the 
Stance between the subject's eyes. Thus mery by SENS his bead he d adis 
Compare in-phase and out-of-phase stimulation of his eyes. Thirteen subjects were 
Rs ed to Sela whether these two modes of stimulation were the same or different. 
N ey all reported that they were different. Eight reported a more elaborate pattern 
Nd three a different pattern with the out-of-phase stimulus, and two did not specify 
th difference. The ee erimenter noted that the out-of-phase pattern resembled the 
OIN pat MM of 3 ut twice the frequency of stimulation. 
were conducted during the tenure of a Nuffield Fellowship 


* 
in. D j in this paper 
m medi ee? eriments reported in this PEP the Galesburg State Research Hospital, Galesburg, Illinois, 


icine, and the work was completed at 
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(4) The effect of suddenly doubling or halving the flash frequency. In im vw 
two slide projector lamps were shone through opposite sides of the sectored di p a 
the same area of the opal screen. By switching one of these lamps at OF € 
frequency of the flash could be suddenly doubled or halved. Twelve sul c de 
used. The commonest report was that the same pattern remained, but that its e ^ d 
became fewer and coarser on halving the frequency and more numerous ut in 
on doubling it. This applied to the following patterns: mosaie pattern 8 e mid 
vertical lines, checkerboard, cross, concentric circles and honeycomb Boe ex zu 
see Figs. 1-6). Once the texture of the field was merely reported to be S SI 
and more tenuous at F (fast frequency)’ and ‘thicker and grosser at Be ion 
frequency)'. At other times the pattern changed altogether (e.g. grid to whirlp ihe 
or merely vanished. There was no effect on the dark-phase patterns which me^ Rs 
same at all frequencies tried. Once in one subject thin vertical lines at F change i 
thin radial lines at S and on another occasion this effect was partly obtained. In: c 
case of another subject the lines actually got thinner at F than at S when the sae 
was fatigued from long observation, although this subject, when not so nag 
showed a great preponderance of thick crosses at S and thinner ones at F. In h 
subject the diamond spiral consistently had a thicker band and fewer turns 8 
than at S. Table 1 summarizes these results quantitatively. 


Table 1. The effect of suddenly doubling or halving the flash frequency 


Result of change of frequency Number of reports 


The main result described 


66 
The reverse effect (fine at S, 13 (6 with fatigue; 
coarse at F) 7 the diamond spiral) 
Pattern went 23 


Pattern changes in unspecified way 35 
Same pattern remains unchanged 5 
Some element of main sequence 


4 
Pattern changes in some other way 3 (grid to squares) 
Total 149 


(5) The effect of random flicker. A random flicker was obtained by driving Es 
photie stimulator from a Geiger counter responding to a radioactive source. - te 
varying the distance from the detector of the counter to the source the average 2” 
of the random flicker could be raised or lowered. y 

(a) Subjective observations. The patterns appeared to be trying to follow e 
regularity there was in the random flicker. In such a stimulus there will be 5h? g 
runs of flashes close together and some periods of more infrequent flashes. Dur 
these periods the patterns took on the typical aspect of the patterns associated w 
F and with S stimulation respectively. The change from one to the other was very pec 
and in between there were periods of rapid change of patterns in a more confus 

manner. No new appearances were observed. as 
(b) Objective studies. An attempt was made to set up a matching experiment h 

follows. The subject was given a standard regular flicker with which he had to 11? g 

the random flicker by observing consecutive runs of each. The experimental arra 


à this 
ments were as described for the strobe lamp (photic stimulator) in part of 
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paper. The subject altered the rate of the random flicker by moving the radioactive 
he detector of the counter and he could change from 


source nearer and farther from t 
one mode of stimulation to the other merely by throwing a switch. Eight speeds 
teps of 2 as the standards. Then 


from 6 to 20 f./s. were set by the experimenter in s 
the controls were reversed and eight different average random frequencies were set 


(by the experimenter) as standard and the subject matched these by selecting the 
appropriate regular matching frequency by turning the dial on the strobe lamp. The 


mnt TT | 


halving or doubling the flash frequency. 
rns and the even numbers lower frequency 
ject 34; and Figs. 5, 6 from a subject 


s of the effect of suddenly 
+ the higher frequency patte 
subject 16; Figs. 3,4 from sub, 


Figs. 1-6. Three example 
The odd numbers represen! 
Patterns, Figs. 1, 2 are from 
Outside the series. 

ing the frequency of the unknown to give the strobo- 
d with the standard. Thirty-two such runs 
ts. As a control the subjects repeated these same experi- 
ad match on à basis of the frequency of the flicker and 
to ignore the form of the patterns. In the former experiment the subjects were sitting 
With their faces right up against the opal screen (where the patterns are most obvious) 
and in the latter experiment they were sitting about 3 ft. back from the screen 
Where the patterns are less clearly visible but the rate of flicker is just as noticeable. 


s atehing was done by adjust 
Copic patterns most like those observe 
zere done with seven subjec 

dents, but were told to try a 
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i hows the result. The differential rate of increase of matching € Me 
e " uli is to be expected as the higher the average rate of a random ei j 
x enea Jl groups of flashes there will be closer together than the cif. and t E 
ien ch wi E b as a single flash. The fact that the matching on speed is just as goo 
pr oen "irm on pattern means, however, that this experiment fails to give iac 
ob aere i of the relation between the type and form of the patterns ee 
er sim lar stimulation and those obtained with random stimulation, DR 
amd i certain that the clues of frequency of flash were not used even in a A 
aidian ?’. Some subjects felt subjectively certain that they really were xe : T dd 
the form of the patterns but others found the experiment very difficult. es 
that can be said is that the patterns obtained with random stimulation resem 
obtained with regular stimulation in certain ways. 


20m 


Flashes per second—random 


14 16 18 20 
Flashes per second—regular 


Hom 
Fig. 7. The matching levels for comparing random and regular flicker, Average deviations are giV 


II. DISCUSSION or EXPLANA’ 


TORY HYPOTHESES 
A number of hypotheses have been 


put forward to account for the stroboscoP!” 
patterns. The problem that we have to solve is why, when we look at a uniform f° 
under intermittent illumination, we do not merely see the stimulus but see inste® 
these complex and interesting patterns. 

(1) The first hypothesis. The explanation usual] 


t 
vessels; hexagonal patterns 
the pigment cells of the retina; central diamonds to t 
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and moreover they may be observed to rotate in a regular fashion and to execute 
other gross movements, which precludes their being retinal structures. The only 
pattern met with in this investigation that merited such an explanation was the 
central blob or disk. This was particularly prominent in blue light and might have 
been the entoptic visualization of the yellow macular pigment. One could not be 
certain about this as, on occasion, a bright yellow central disk could be obtained in 
yellow light. Nevertheless, such an origin for this pattern could not be eliminated 
and thus all central blobs or disks were excluded from the pattern counts. 

(2) The second hypothesis. This was first put forward at some length by Grey 
Walter (1950). He represents the patterns as interference phenomena produced in 
a scanning mechanism attempting to deal with an intermittent signal and equates 
them with the patterns that can be produced on the screen of a television set by 
illuminating the studio with an intermittent light. He makes the significant point 
that the form of any such patterns will be determined by the particular form of the 
Scanning raster (the arrangement of scanning beams used to build up the final 
Picture) employed. Now clearly, if this hypothesis is true, the physiologically 
important information of the form of the actual raster employed by the physiological 
‘scanning > mechanisms can be obtained by the study of these patterns. For example, 
a linear scan might be expected to give rise to patterns of segments of straight lines, 
horizontally orientated in the case of a horizontal scan or vertically orientated in 
the case of a vertical scan. Similarly, à polar scan would give rise to patterns com- 
Pounded of segments of curved lines, and a radial scan (of the type commonly used. 
in radar) would give rise to patterns compounded of radially arranged lines. One 
Observation and two series of my experiments are relevant to this hypothesis. The 
observation is that the types of pattern found do seem to fall into the three classes 


Suggested above from a consideration of the commonly used rasters—i.e. patterns of 
dily to a derivation from a linear, radial and 


s could possibly arise from a linear scan also 
are a common aberration seen on ordinary 
television screens. This correlation may, of course, merely be a coincidence but it 
does suggest that. a study of such interference patterns obtainable with the various 
types of scan might be of interest to @ communieations engineer in this 


Context, 


The experiment described in 
Predicted by a scanning hypo 


Polar scan respectively. Class 5 pattern 
as, for example, herring-bone patterns 


gection (4) of this paper gives the result that would be 
thesis since the grain of an interference pattern pro- 


duce j i itation of a scanning mechanism will be determined by the 
Selb oe Dt et in the manner found. The other experiment 
as been described which compares the patterns produced by a random flicker with 
those produced by a regular flicker. The similarity of these two types of pattern, 
Particularly in the case of the vertical line patterns reported by subject 34 (one of our 
Most skilled observers) would be somewhat unexpected under any simple scanning 

been under adverse criticism recently 


hypothesi ing hypothesis has 
(Macka ae SE, Toe However, it should be noted that these criticisms and 


© experiments on which they are based refer to the particular hypothesis that the 
alpha-rhythm of the E.E.G- is a necessary feature or product of such a mechanism. 
he possibility remains that a scanning mechanism might operate in the visual 
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system quite unrelated to the alpha-rhythm. So it may be concluded that this hypo- 
thesis is still a valid one to account for the stroboscopic patterns, but much more 
work must be done before the matter can be decided. 

(3) The third hypothesis. This was put forward by H. Barlow (1956, personal 
communication) as follows: ‘the flickering field evokes very vigorous activity in the 
visual pathways, but the stimulus is almost totally unfamiliar to the subject. In 
communicating his sensations the subject has to refer to causes of his sensations 
which are ordinary and familiar, since these are what his vocabulary is adapted to. 
The prevalence of moving lines and contours in the subject’s descriptions might be 
explained along these lines, since these are the commonly occurring, simple stimuli 
which will cause vigorous and sustained activity in the “on” and “off” units of the 
retina, but it must be admitted that there are other, specific features of the descrip- 
tions which are not accounted for.’ Thus the functional ‘on’ and ‘off’ elements of the 
retina are normally stimulated by contours of darkness and light—by pattern— 
crossing the retina during the ceaseless movements of the eyeball and environment. 


here employed may be supposed to generate a good deal of fairly regular activity 
in the on-off cells, fibres and their associated analysing mechanisms, Thus the 
aberrant form of the perceptions induced by this mode of stimulation might give u$ 


t. The analysis may, however, be 
enable to conscious control. Bul 


à y Some people's patterns should be so stable and 
unchanging, unless we suppose that the selection of pattern to fit the stimulus is not 


entirely random but is modified to some extent by the functional characteristics ° 
the analysing mechanisms to give a bias, to a er 


people, to certain kinds of pattern. It may then b 
characteristics from the form and behaviour of the patterns. My task here is to 


— ame "aa 
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present the latter facts and to sketch possible means of bridging this gap. But the 
particular deductions can only be made by someone familiar with the detailed opera- 
tion of telecommunication mechanisms. However, it is possible at this stage to draw 
attention to what may be important clues for this. These are: (i) The fact that the 
Patterns are not compound of straight and curved lines as connected elements. This 
links up to some degree with one feature of one of Deutsch’s (1955) models of cortical 
mechanisms, which he states would experience some difficulty in distinguishing 
Straight and curved lines. This feature of the stroboscopic patterns suggests that the 
brain handles straight and curved lines differently. (ii) The effect on the patterns of 
dark and light adaptation. (iii) The effect of suddenly doubling and halving the flash 
frequency. (iv) The difference between the initial and the developed patterns. 
(v) The fact that the parallel vertical line pattern is obtained only with uniocular 
Stimulation and the other constant features of the phenomenon described. 

(4) The fourth hypothesis. This was suggested by P. E. K. Donaldson ( 1956, personal 
Communication) in the form that these patterns represent the formation of corre- 
Sponding domains among retinal and/or cortical neurones along the lines suggested by 
Cragg & Temperley (1954). Barlow (see above, p. 252) notes that the lateral inhibition 
in the retina makes it likely that the conditions are right for domain formation, and 
the differential spread of excitation and inhibition around neurones may" lead to 
complex pattern formation. One can imagine that each successive wave of Csao 
from the retina subjected to this intermittent stimulation may interact in the Mira 
to form complex ‘wave’ patterns much as the oe ron be drawn across the 
edge ^ lex patterns in sand lal 3 

(5) We ed ecl der oat are two purely physiological ao | 
Contribute to some features of the patterns. The first is that the ipie v i s “se 
Conduct faster than those of the retinal periphery and clearly this ET "m - a 

ashing light being represented by a series of expanding ieee iie es. a n 
the different organization of the central retina in terms of the a oe propor me o 
rods and cones and the different number of rods and cones connect = o B nd à 
cell may explain the different organization of the central and peripheral fields that is 


50 often found. The initial patterns (typical of dark pans ona ape > E T 0s 
Periphery of the field, while the developed patterns appear m t he centre o x i A 
"his may be correlated with the fact that the periphery of the Vete E more a ap a 
to scotopic vision. However, one should note that the develope p z € e 
accounted for simply by the more light-adaptated state "à the nae Or, F ap 24 
made to a steady light and then the eye exposed to flicker, one does not leap straight 
i 5 ather, in many cases, to a mosaic pattern peculiar to 


Int rn but r: 4 s í 

du n. ip cn ome a e prolonged exposure to intermittent light produces 

ca is "iod of neurones different from those produced by exposure to 
of org; 


St . " 
pmi E ^. between the patterns following dark adaptation and those following 

light » p Les e er, in the case of the experimenter, with the preponderance of 
Puadunptabion/bogebbsh d maze patterns in bright lights, suggests a 


Zio. : in dim lights an 1 
fee ae ae = or line patterns are a function of the rods and the D.P. or 
5 ity tha Ee 


; . In this case the former might be observed 
maz " e a function of the cones gat | i 
Palonder Ps vise light (stimulating mostly rods) and the latter in red light 
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1 3 is was not found to be the case and it is more 
Lae ie in pact: i mud the line and image patterns, reflect 
[i heus 2 patterns of neurones, rather than that they are the product 
ic and scotopic mechanisms respectively. ; 
k: i ea, with ea produced by other means. Two other means ee 
hallucinatory patterns have been reported to give rise to similar forms as ii oti 
scope. The first is by means of moderate and long-continued uniform moa ib 
eye. Purkinje (quoted by Helmholtz, 1924) ‘described fine quadrangles in : pa 
array, on which there were either stars with eight rays, or dark or bright rhom we 
vertical and horizontal diagonals and the patterns were surrounded by altern d 
bright and dark bands’. Helmholtz (1924) described ‘the background of the vi ee 
field is usually finely patterned at first, but in the most manifold way and in V i. 
different colours. Frequently, it is as if the field were strewn with fine leaves A 
covered with moss; then presently they look like bright brownish yellow wa 
rangles everywhere with fine line patterns; and at last they usually develop in 
form of dark lines on a brownish yellow background. Sometimes they assume vay 
complex star-shaped figures, and sometimes they are in the form of an inextrica a 
labyrinth or maze, which seems to be waving or flowing continually.’ I have tried i4 
repeat this but have only produced flowing masses of colour before the jeu 
became too uncomfortable. The second means of inducing geometrical hallucination 
of this type is by taking mescaline. Klüver (1942) reports the following ‘form 
constants’ found in the geometrical patterns typical of the initial stage of mescaline 
intoxication: (a) grating, lattice, honeycomb, chessboard, fretwork, filigree; (b) cobweb: 
(c) tunnel, funnel, alley, cone, vessel ; (d) spiral. (The items in italics are common to be 
Stroboscopie patterns.) Notice the Same grouping into linear, radial and pola 
patterns. Klüver notes that ‘some or all of the form constants found in mesoaline 
hallucinations are also found in certain hypnagogic hallucinations, in m n 
phenomena, in the visual phenomena of insulin hypoglycaemia, and in phenome? 


Ps n p H H i t 
induced by simply looking at disks with black, white, or coloured sectors rotating ? 
certain speeds’, And again: ‘We wish 
diverse conditio. 


hallucinations. 


a a aulĖŐ— MM E 
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IMPERCEPTION OF PHI: SOME FURTHER DETERMINANTS 


By VERNON HAMILTON 
Birkbeck College, University of London* 


d to control and neurotic groups. Perception of 
the phi phenomenon was postulated to be associated with neurotic mechanisms and with 
behaviour operationally defined as conflict and ambiguity avoidance, and was considered to 
express a generalized perceptual attitude of the individual. Neurotics were found to have 
lower mean movement intervals than control subjects, and to find it more difficult to perceive 
the phi phenomenon. The latter tendency was particularly marked in obsessionals and hysterics. 
Perception of phi was found to be associated with age of subject, becoming more difficult with 
greater age. Imperception of phi among the neurotic sample remained greater than in the control 
group after partialling out age. The findings are interpreted as supporting two hypotheses 
derived from a set of postulates linking a perceptual attitude of ambiguity avoidance with 
ego defences. 


An apparent movement situation was presente 


I. INTRODUCTION 


By contrast with the majority of studies devoted to considerations of apparent 
Movement phenomena, the present paper will be mainly concerned with factors that 
Appear to operate against the subjective experience of phi. In the phi phenomenon 
rapid and successive presentation of two stationary stimuli gives rise to an experience 
of spatial displacement of a single stimulus leading to a perceptual experience of 
Movement. For many years it had been assumed that the movement phenomenon 
Was dependent on an optimum time interval between the members of a pair of 
Stimuli. Subsequent work centred largely on the interaction of spatial, brightness 
ànd temporal parameters of the stimulus situation, and the influence of environ- 
menta] context and subjects’ ‘set’. . ] 

Most studies have specified the conditions under which stroboscopie movement of 
lines, circles or lights could occur, and the relative ease with which movement neither 
Mappropriate nor incongruous for certain stimulus objects could be simulated. The 
findings of Klein & Schlesinger (1951 b) and Jones & Bruner (1954) among others, 
Indicated that stimulus context, expectancy and meaning are relevant variables in 
the experience of apparent movement, and all studies assumed the ‘inevitability’ of 
the movement experience under appropriate conditions. 

Explanations of stroboscopic movement appear generally to have been insufficiently 
le and ‘non-pictorial’ stimuli. The value 


tested, and this is particularly true for simple MU 
of a physiological hypothesis could be considerably enhanced by considering, for 
siologice 


example, variations due to changed conditions of neural bus cime which may be 
€xpected to occur under the influence of drugs. Studies by Gantenbein (1952) and 

eili & Tobler (1931) suggested that the phenomenon may be experienced more 
"asily by children, but their work did not extend toa study of older age groups. 
Klein & Schlesinger (19515) have related consistent individual attitudes towards 
instability io the perception of apparent movement, and several investigators 

ender & Teuber, 1949; Werner & Thuma, 1942; Shapiro, 1954; Brenner, 1956) have 
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attempted to explain phi within basically similar frameworks of — 25] 
inhibitory states. Apart from the work of Klein no attempt appears d es. 
made to relate the phenomenon to any general cognitive principles goverr E A 
ception, and few links appear to have been attempted between what are rum 7 i, 
somewhat vaguely called ‘aspects of personality’ and the perception of app 
The imd findings that will be reported were obtained ina larger E 
tion which has formed the subject of previous papers (Hamilton, 1957 a, b) on pip 
of the correlates of avoidance of perceptual ambiguity. This investigation had se aly 
to study the degree of generality of individual responses to a variety of operation "e 
defined ambiguous situations, and to determine whether there were any d 
in this generalized approach between neurotic and normal subjects, and between 
neurotic subcategories. . . E 
The previous findings can be only briefly summarized. Eleven test situations We 4 
presented to subjects, each of them considered to contain operationally iem 
aspects of perceptual ambiguity. The subjects were a normal control group and eal 
of hospitalized neuroties: obsessionals, conversion hysterics and patients presenting 
predominantly anxiety symptoms. The groups were not significantly different in KE 
intelligence and sex. Three tests were concerned with sensory discrimination. A -— 
of weights had to be compared with a standard weight. Four of the stimuli T 
clearly unequal to the standard, in order to maintain a ‘set’ for difference judge 
ments, the remaining twelve weights were made equal to the standard. Subjects 
were told, however, that none of the stimuli was equal to the standard, but that the 
difference would sometimes be very small indeed. The stimuli had to be sorted 
three categories: ‘Heavier’, ‘Lighter’, ‘May be Heavier or Lighter, I can’t dec! e 
which’. Scores in the latter category were taken to indicate degree of avoidance 
ambiguity. Procedures were similar for length and brightness discrimination tes 
with appropriate changes in presentation and response categories. EDT 
The battery also contained three series of twelve drawings each. These will 
referred to as ambiguous pictures I, IT and III in the text below. In Series I so™ 
drawings were clearly sheaves of corn, others were equally clearly drawings of treeni 
other drawings were of indefinite design or contained in the same drawing oari 
teristics of both objects. Series II was similar to Series I except that the two pert 
in the drawings were a house and a car. Series III differed from Series I and I1! 
that in this case a drawing of a car changed by degrees into a drawing of a dog: p 
there were also a number of rather vague and indefinite designs. In each series er 
drawings had to be sorted by subjects into the following groups: ‘Object 1’, ‘Object ae 
‘May be either Object 1 or Object 2, I can't decide which’. The final score in the latt 
category was obtained after subjects had removed from the ‘either. . .or’ category? 
any drawings which they thought really represented ‘neither Object 1 nor Object p f 
A further test consisted of forty-four wooden blocks incorporating a variety or 
triangular, rectangular and circular features both singly and in combination ui? 
different blocks. The objects had to be sorted into ‘Rectangular’ and “Cine of 
categories, into a group for those which subjects considered could be either and s o 


could not decide, and a fourth group for blocks which ought to be grouped 
separate categories. 
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À scale with items printed on separate cards was included to obtain information on 
Subjects’ reaction to socially ambiguous situations such as * A solution to any problem 
is either right or wrong’. Items were ‘posted’ into boxes marked ‘True’ or ‘False’. 

The battery also contained two reversible perspective drawings, the Necker Cube 
and the Rubin ‘Double Cross’, where the number of perspective oscillations was 
Tecorded, and low scores were considered to indicate avoidance of perceptual 
ambiguity, The majority of correlations between the tests were positive and nearly 
half of them were significant at the 1 or 594 level of significance. These findings were 
taken as evidence for a general principle of cognitive control expressing itself in this 
case in individually consistent approaches to perceptual ambiguity and conflict. 
Intergroup comparisons indicated that neurotics avoided ambiguous situations more 
markedly than the control group, and that obsessionals and conversion hysterics 
tended to behave somewhat similarly in that they avoided the ambiguous situations 
and response categories to a greater extent than did anxiety neurotics. 

The degree of individual consistency in response to indeterminate and unstructured 
Stimuli, suggested the relevance of the classical apparent movement experiment in 
this kind of investigation. The framework of findings summarized above, taken in 
Conjunction with the concept of intolerance of ambiguity first outlined by Frenkel- 

Tunswik (1949), and the theoretical formulations concerning generalized principles 
9f cognitive control expressed through consistent perceptual attitudes, put forward by 
lein (1951a, b, 1953, 1954), suggested five postulates. (1) Traditional apparent 
Movement experiments present to subjects a stimulus situation of considerable per- 
Ceptua] ambiguity. (2) Individual responses in apparent movement experiments would 
* considerably influenced if not mainly determined by a generalized, customary and 
Preferred method of dealing with all kinds of perceptual ambiguities. (3) Preferred 


Methods reeptual ambiguity would be congruent with individual 
i Se 0 Paa ual ambiguity, instability and conflict as 


ifferences i id percept 
in the need to avoid percey € s 5 gies 
etermined by the need of individual personalities to avoid emotional ambiguity and 


conflict, (4) The greater need of neurotic patients to control internal conflict would 
Predispose them to avoid the conflictful experience of accepting reality-defying per- 
veptua] organization. (5) The avoidance of perceptual conflict and ambiguity would 

© most, important for the most highly ‘defended’ neurotics—obsessionals and con- 


ersi, . 
mon hysterics. . 
res ere is, of course, relatively 
"mptions in the suggested postu 


little experimental evidence to support some of the 
lates. In this, as in other cases, the postulates 
Te only as good as the degree of support obtained for the hypotheses derived from 
E em. Tt was proposed to test two particular hypotheses from amongst a number of 
dually Possible ones, not because it was intended to ignore or supplant the evidence 
from Physiologicall e neurologically determined hypotheses, but in order to demon- 
Nis the iis 2 et another parameter in acomplex phenomenon. The following 
o YD pfess quo Snarefüm submitted to experimental test. I. Neurotic subjects 
and conversion hysterics would find it more difficult 
an È é to perceive apparent movement. TI. Subjects who 
i d the ambiguity of the apparent movement situation by being unable to per- 
ive Movement, would also show @ generalized tendency of ambiguity avoidance in 

s timulus situations. 


er 3 
Unstructured, indeterminate $ 
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II. METHOD 
Procedure 


The nature of the present investigation required maximal ambiguity of the Heu d b 
therefore, decided to present the pair of stimuli under conditions of single exposure puce EE 

der the more usual cyclical conditions, and to present ‘meaningless blobs of light ra Vaf 
obj cts which are customarily seen in motion. Prior to the experiment subjects were shown a 
Ft were in fact two stimuli. It may be considered, therefore, that the total dii d bes 
loaded against the perception of apparent movement, and in the direction of greater ves ide Do 
Since the investigation employed experimentally unsophisticated subjects it was pei, aed d 
too difficult for them to distinguish between pure phi—the actual and realistic expen eim 
movement of a single object—and optimal movement, ie. an experience. of Success (This 
simultaneity of stimuli aecompanied by a superimposed impression of something a: airy 
distinction has been considered important in the past especially by Wertheimer.) d 
showed that of those reporting an impression of movement, one-third reported gue i 
ment, about & third thought they experienced pure phi. The remainder reported a eS sol 
impression of movement without being able to decide whether it was pure phi. No UN am 
response was accepted as such unless a subject could also confirm his report of movemen 
describing with his hand correctly the direction of illusory 


i it 
movement (left to right from his a 
determined by the apparatus. Thus reports of experience of movement in a right to left direc 
were not counted as experience of phi. 


By contrast with most previous experiments, including some recent work by Jeeves & Brune? 
(1956), the constant method rather than the limiting method of presentat oui 
determining the movement range and the mean movement interval. While a decisive experim jë 
remains to be done, it may be safely postulated that ascending and descending series of a 
intervals produce perceptual expectations which are likely to be reduced when interval valt o 
are given randomly. A fixed but random series of time intervals separating the appearance tà. 
the two stimuli was selected on the basis of a trial run for a small number of control subje 
Each interval was presented five times before changingto the next interval in the series which oe 
then in turn presented five times. The whole series of thirteen stimulus intervals was presen 5l 
three times in succession. The intervals in millisees were as follows: 153, 412, 0, 102, 357, n d 
306, 127, 255, 168, 76 and 25. Subjects were introduced to the experiment by showing them Ee 
there were actually two lights which could come on together or in succession. Movement " 


"1 . t p t m 
defined to them as the Impression ' . . .that the spot of light that comes on first moves over to 
position oceupied by the second one'. 


Or 
ion was adopted f 


Apparatus 

The apparatus used in the inv 

electrically driven cam on which two 

contact springs moved through the "ah two 
‘The stimulus unit was made up of a 

torch-bulb units, A and B (25 V., 03A 

Each of the lights was electrically connected 


The distance between the lights A and B (s) = 6 cm., the exposure time of the stimuli (4 TU 
— 0-075 sec., the stimulus diameter — 0-90 cm., the time interval between the first an sp 
second member of the pair of stimuli was variable between 0 and 412 msec., while the E 
interval between the single exposure of the two lights and the next presentation of the 
stimulus was 3 sec. Room illumination was kept 


„posut? 

within the range of 14-5 f.c. and the expr as 

time of the stimuli and the distance between them was kept constant throughout. The appa" oisY 
employed was mechanical and of rather primitive though efficient design, and being rather P 


: al 
it necessitated a variety of damping devices. Departure from the usual methods of qe 
presentation under darkroom conditions, and the apparatus and method of presentation e™P ental 
here, were factors likely to yield fairly specific data due to their unorthodoxy. The experim iro 
conditions may be said to err, however, on the side of greater perceptual ambiguity as req" 
by the general framework of the investigation, and they were, of course, homogeneous 
experimental samples. 


ee 
gg eee 
Se 
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Subjects 

E experimental group consisted ofsixty-two symptomatically diagnosed neurotic in-patients 
ES pirat of mental hospitals near London. Twenty were obsessionals, twenty were con- 
cA hysterics and twenty-two were patients with predominant symptoms of anxiety. The 
aa Pe ined consisted of forty manual, clerical and nursing personnel from the same hospitals 
19578 niversity College. ‘The groups were adequately equated for intelligence and sex (Hamilton, 
died The differences in mean age between controls and neurotics, and between the neurotic 

s mples did not approach statistical significance. While it had been hoped to include a small 
group of patients from a gene l unit in the experiment, the relevant 


[ema ral medical and surgical 
Ospital authorities were not able in this case to provide the necessary facilities. 

III. RESULTS 

for subjects who perceived 
mean movement intervals 
able 1 shows the different 


a will be considered separately 
whom individual differences in 
perceive phi. T 


: The experimental dat 
Pparent movement and for 
àre available, and for subjects who failed to 


Table 1. Perception Jimperception of phi 


Anxiety Conversion 
Total Controls Neurotics states Obsessionals hysterics 
Nos. ‘secing’ 64 32 32 15 8 9 
96 ‘seeing’ 63 80 52 68 45 40 
Group N.^s 102 40 62 22 20 20 
ement. Testing the null hypothesis for dif- 


TOport; " TW 
foportions of subjects percerving mov: 
r : s 
es ences between the samples with D.F. 
e obtained: 


= 1, the following x? and probability values 


Controls/neurotics x 6:992 Pe «001 
Obsessionals/hysteries x? = 0:005 P=NS8. 

Anxiety states/hysteries 2:298 P= »010 
Anxiety states/obsessionals 23358 P = >0-05 
; 2 = 3-748 P 0-05 


Amxiety states/obsessionals + hysterics X 


Mean movement intervals 
vement interval values and mean movement interval 
al group and the neurotic 


n 
T P . 

able 2 summarizes mean no s 
phi. The total experiment: 


tan, 
no for subjects who perceived oup a 
5groups are seen to require à shorter interval between the stimuli in order to per- 


d movement, and they perceived movement over à shorter time band than the 
sedi group. The sienificance of differences between the samples was calculated 
‘th a two-tail test of significance by means of the non-parametric Mann & Whitney 
Si "test (Mann & Whitney 1947). None of the differences in movement ranges was 
nificant but the following significant differences in mean movement intervals were 
und: " : 
Controls/neurotics U = 3225 P = 005 
Controls/anxiety states U = 1440 P = 0-05 
Controls/obsessionals U = 101-0 P = 0:05 
se having the larger mean movement intervals. Although the 


Wit} 

H r 

ne, _COMNtrols in each ca : : 
ficantly different in terms of mean movement 


Eurot; 
o iu^ 
tic subgroups were not SIE! 
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intervals, those of the obsessional group tended more markedly towards objective 
simulteneity of the pair of stimuli than did the other neurotic groups. 


Table 2. Mean movement intervals and movement ranges in m|sec. 


Anxiety Conversion 
Controls Neurotics states Obsessionals hysterics 


Mean movement intervals 


z 128-0 106-4 103-4 98:3 117-7 

S.D. 63-1 51-8 52-1 554 46-7 

Range 38-209 25-165 25-164 51-165 63-153 
Mean movement ranges 

z 49-1 44-3 47 38-8 47-1 

S.D. 35:8 40-9 37-5 32-4 511 

Range 0-124 0-128 0-128 0-82 0-112 


Correlating mean movement interval with ambiguity avoidance scores on kg 
previously described perceptual tests, only three significant correlations (expresse 


by Spearman's Kho corrected for ties by Kendall's (1948) formula) were found among 
the twelve that were calculated. These were with: 


Weight discrimination rho = 0.312. P = 0:05 
Length discrimination rho = 0-284 P = 0:05 
Ambiguous pictures IIT (car-dog series) rho = 0-294 P = 0-05 


ll 


Correlates of perception|imperception 

The results so far have been concerned with the differ 
experimental groups in the perception of apparent movement, differences in what 
roughly speaking are movement thresholds and perceptual correlates of thes? 
thresholds. To test Hypothesis II it was necessary to compare all those subjects 
perceiving phi with those who obtained no impression of movement on the perceptu2 


h 3 c 
tests enumerated above. Comparison of groups was again by non-parametr! 
technique. The findings are summarized in Table 3. 


d 
ences between control an 


The age parameter 

Table 3 shows that subjects *not seein 
perceiving the phenomenon. While the fo 
only 21% normal controls, thus suppor 


e 
£' phi were significantly older than be 
rmer group consisted of 79 9/, neurotics & 


; to 
ting Hypothesis II, it seemed necessary to 
partial out the effect of age. Since the total number of subjects was not big enough 


yield a sizeable sample for a single-year or even a 5-year age range, a 10-year es 
had to be employed for purposes of comparison. Subjects in the 25-34 and 35-44 ye? d 
ranges perceiving and not perceiving apparent movement in the experimental ue 
control groups, were compared in their two groups separately. Table 4 shows ju 
for both experimental and control groups perception of phi occurs significantly A 
frequently in the younger age groups. Comparing neurotics and controls for see? 


* > us " een 
and ‘not seeing’ phi in the 35-44 years age range, no significant difference betw 
the groups emerges. 


DEL Ee eee 


Imperception of phi: some further determinants 263 


Table 3. Comparing those ‘seeing’ phi and those ‘not seeing’ phi 
for differences on other tests 


Samples: m = 38, n = 64. 
For significance: 
at 1% level U = 844 x ey 
at 5% level U = 933 on a two-tail test of significance 


U 
Other tests score P 
Weight discrimination 783 <0-01 
Length discrimination 831 «0-01 
Brightness discrimination 809 «0-01 
Block sorting test *Can't decide” 986 N.S. 
Block sorting test ‘Others’ score 1038 NS. 
Ambiguous pictures I 763 <0-01 
Ambiguous pictures II 827 «0:01 
Ambiguous pictures III 835 « 0-01 
‘Ambiguity’ scale 841} «0:01 
Reversible perspectives 
Autonomous reversals 
Rubin figure 897 « 0-08 
Necker cube 9421 20:05 
Controlled reversals 
Rubin figure 899 «0:05 
Necker cube 806 «0:01 
Intelligence 1059 NS. 
Age 719 «0-01 
Table 4. Perception of phi in two age groups 
Neurotics Controls 
PEE UA 
‘Seeing’ ‘Not seeing’ ‘Seeing’ ‘Not seeing’ 
Age (%) (%) (%) (%) 
25-34 69 31 x= 4-49 88 12 x = 4:04 
35-44 37 63 P = 0:03 55 45 P = <0-05 


numbers in each cell, not percentages.) 


(x? was calculated on 
IV. DISCUSSION 

t both the hypotheses. The experimental group 

, Purotios obtained an impression of apparent movement significantly less frequently 

an did the control subjects, and required significantly shorter stimulus intervals for 

. * perception of phi. Mainly an <jous patients obtained an impression of movement 


Sign; : s 
venificantly more frequently than did the combined groups of obsessionals and con- 
. "Sion hysterics. The combination O 


justi f these latter two groups was considere d 

or in view of the very small difference between them, which. was in any case 

Mo oid on the basis of the earlier theoretical considerations. While the differences 
en the group of anxiety states on the o 


ob, ne hand, and the separate groups of 
eg nals and conversion hysterics on the other, were not significant, the data 
S were at least in the predicte 


result d direction. The reason for this less satisfactory 
the may be sought in the degree of subjective uncertainty which was apparent in 
hone with a primary § tomatology of anxiety: they were more obviously 
E ed about giving & «wrong! answer, and they may well have experienced the 
ement phenomenon but rejected 


du 
he results may be taken to suppor 


it in case they would be thought silly. By 
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contrast, hysterics as well as obsessionals displayed a confident—if not ud 
—approach to the situation, and the question of doubt rarely ave no i 
prisingly, among the obsessional sample. There was no evidence that t hey exp 
j he phenomenon. 
NS iai, cam of significant correlations between mean movement ipn 
and the other measures of perceptual ambiguity and conflict exceeded chance, a m 
are, of course, small. It may be considered surprising that the obtained — ra 
were found at all in view of the relatively primitive method employed to assess a 
‘best’ movement interval. While the relationship obtained is somewhat tenuous, i ; 
presence was postulated and it ought to be considered in the general Samen i: 
findings reported here. Considerably greater importance may perhaps be attached : 
the results given in Table 3. The difference between subjects perceiving and wigan 
ceiving apparent movement on the other tests is marked and consistent. Subjec j 
who failed to experience phi, defined in this context as an unstructured, inde 
terminate, perceptually unstable stimulus situation likely to involve responding ja 
an ambiguous, perceptually conflictful setting, showed a significantly greate! 
avoidance of the perceptual ambiguities of the test battery. Hypothesis II may mig 
fore be considered supported, in that the findings are consistent with a theoretica 
framework in terms of generalized perceptual attitudes, functioning in this case 
a defensive cognitive control against ambiguity and conflict aroused by ill-define¢ 
and unpredictable aspects of the environment. In view of the composition of the 
avoidance group, this control mechanism may be justifiably associated with neuroti¢ 
defensive controls as has been previously postulated, 
It hasalready been shown that thecontrol and experimental groups were reasonably 
equated for sex and intelligence, and that performance on the tests of the battery: 


apart from the phi, was not materially related to age (Hamilton, 1956, 1957 b). Tt 3s 
important to remember this when co 


iles 
hen comparing the two quartile 


e 
the youngest subjects. The nature of th 


intervals, is therefore not fully clarified by this ex 
however, that the evidence for Hypothesi 
concerning the relationship with age. 


While some support remains for Hypothesis I, despite the involvement of the p^ 
factor, a more serious qualification of the evidence for this hypothesis might n 
raised by suggesting that the results of the neurotic group may have been due to e 
being patients. It was not possible to test a cont; 4 


disabilities, but this kind of alternative explanati 
the differences and similarities found between th 

A further shortcoming is the absence of direct evi 
the phi phenomenon with degree of neurosis. Wh 
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done, it was found impracticable to test patients before treatment as well as after 
obtaining relief following it. Since valid and unidimensional quantitative measures of 
Neurosis are not yet available, pre- and post-treatment ratings of degree of illness 
would have to be used in such an investigation. 

] If it were to be assumed that the most important factor in the present findings of 
Imperception of phi was age. it would still not be possible to decide at present whether 
inability to perceive apparent movement in the older age groups was due to some 


lack of physiological facilitation, or to what is often and vaguely referred to as the 


greater ‘rigidity’ of older people. A physiological explanation at least for the present 


age groups seems contra-indicated by the absence of differences in mean movement 


intervals between the oldest and youngest subjects perceiving phi. While the possible 
Ider age groups and avoidance of 


relationship between any attitude specific to o 
Po übiguity was not directly investigated in this and the associated studies, age did not 
Significantly correlate with the other tests. It is, therefore, cautiously assumed that 
total imperception of phi may involve a more fundamental rejection of perceptual 

han imperception of phi with longer stimulus intervals 


Instability and ambiguity t 1 ; l 
only. While the present study supports such an interpretation, a more analytic 
Mvestigation in this area is clearly necessary for greater certainty. Not only would 


ne have to look at the performance of very much older subjects, but investigation 
of subjects with arterio-sclerotic or other vascular disorders would be particularly 
Useful for a theory of cortical facilitation in relation to the perception of phi. Within 
the present explanatory framework, however, total imperception is equated with a 


Steater subjective need to avoid ambiguity and conflict. 


Mr B. Foss and Dr J. Brown of Birkbeck College 
vice, to Mr E. Wasservogel for the construction 
f Birkbeck College and the Central Research 
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ws methodological and statistical ad 
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A STUDY OF PREFERENCES IN FEMININE BEAUTY 


By A. H. ILIFFE 
University College of North Staffordshire 


A survey of previous studies of aesthetic preferences shows little attention to examples of natural 
beauty and none to preferences in the field of human beauty. In inquiries using factor analysis it 
is necessary to distinguish different uses of the term ‘the general factor in aesthetic judgements’. 
In tho presont inquiry twelve photographs of women’s faces taken in uniform conditions were 
ranked for ‘prettiness’ by 4355 readers of a national daily newspaper. Twenty-two inter- 
correlations between mean rankings of men and women, of four age groups, and of six regional 
groups were each of the order of 0-9. Conformity of opinion within groups was significantly 
different only for the 55+ age group who showed less tendency to agree than other age groups. 
Factor analysis of a small random group of individual rankings resulted in a general factor 
Accounting for 43 % of the variance, and a small bipolar factor. Comparison of mean rankings 
of representativo samples of five oceupational groups showed that social status has little 
influence on preferences. Limitations of the technique of inquiry are discussed and the results 
are considered in the light of the hypothesis that norms of human beauty are culturally 
determined. 
I. INTRODUCTION 
Previous studies of aesthetic preferences have tended to follow one of two methods 
A inquiry, and have been concerned with a fairly limited range of material. The two 
methods consist equally in presenting to a group of subjects a set of objects of some 
aesthetic interest; in the first method subjects are asked to arrange these in order of 
; : " 
Preference; in the second they are required to rate each of the objects in terms of a 
Number of given characteristics (e.g emotional appeal, sentimentality). Most investi- 
Bators have used as material what may broadly be called ‘works of art’. Reproduc- 
lons of paintings and/or sculptures were used by Burt (1924), Dewar (1938), Eysenck 
(1940q, 1941a), Peel (1945) and Pickford (1948). Pickford also took his subjects to 
, 
See a d McElroy (1950) recorded the preferences of 
-air exhibition. Poems and passages of prose 
Wi " 
ce used by Williams, Winter & Wood (1938), and poems by Eysenck (19406), 
unn (1951) and Britton (1954); recorded musical works by Pickford (1948). Burt & 
ulley (1933) used photographs of furniture, glass- and silver-ware, printed fabrics, 
roidery and jewellery; Eysenck (1940) included photographs of bookbindings, 
as T. 
es and embroidery in his material. 
Utside the field of works of art (broadly interpreted) most attention has been paid 
YN: Preferences for geometric shapes or line-drawings (Fechner, 1876; Birkhoff, 1933; 
2 lenstedt, 1951. McElr oy, 1954) and for single colours (see Eysenck (19416) for 
; i na 
fo mary). It appears that almost no investigation has been made of preferences 
i examples of natural beauty; Eysenck included one set of landscape photographs 
e i °K ’-factor , » a i ier paper 
(R ls demonstration of the ‘K’-fact (Eysenck, 1941a), and in his earlier pap 
Ysenck, 1940 a) obtained rankings of a set of ‘Blotters’ which consisted of ‘coloured 
ù , ographs of “Bathing Girls”’. Though no details of instructions to subjects, 
of Subjects’ comments, are given, it is likely that these pictures, in common with 
e n 
Pittu, Sets used in the same inquiry, were ranked on the general appearance of each 
of a including colouring and composition, and that the relative attractiveness 
girl portrayed played 2 comparatively minor part. 
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II. THE ‘GENERAL FACTOR’ IN AESTHETIC PREFERENCES 


A familiar feature of several of these investigations is that the orders of = 
of individual subjects tend to correspond with each other to an extent which is highly 
unlikely to be due to chance. These findings are sometimes loosely referred pie 
indicating the existence of ‘a general factor of aesthetic judgement’ or mr 
(e.g. Pickford,1956). It is important to distinguish between (a) general factors whic 
result from the analysis of the inter-correlations of orders of preference (as in E 
1938); (b) those which derive from the analysis of inter-correlations of totals 
ratings for various characteristics (as in Pickford, 1948, and Gunn, 1951); an F 
(c) Eysenck’s general factor which is derived from inter-correlations of coefficients p 
conformity. General factors of type (a) state the extent to which individual orders 
of preference tend to correspond. General factors of type (b) state the extent to 
which pictures (for example) rated high on each characteristic (e.g. ‘aesthetic design : 
‘emotional expression’) tend to be rated high on all characteristics. Such genera 
factors could be the result of the all-or-none response of undiscriminating subjects, 
rating pictures they liked high in all characteristics. The possibility that this ‘halo 
effect’ has operated would seem to justify caution in awarding this general factor the 
title of the ‘Aesthetic Factor’ (Pickford, 1948). Eysenck’s statistical treatment 
begins with the calculation for each subject of a coefficient which indicates his ten- 

dency to conform to the average ranking for each set of pictures. These coefficients 
of conformity are treated in exactly the same way as scores on tests. When the lists 
of coefficients (subjects’ ‘scores’) are correlated between one set of pictures an 
another (tests) a matrix is produced which yields a general factor. This states the 
extent to which subjects’ tendency to conform in any one set of pictures approximates 
to his over-all tendency to conform. Eysenck’s bipolar factor was derived from ® 
matrix of inter-correlations of orders of preference. 

The ‘generality’ of any factor is limited to the actual subjects tested and the 
material used; the existence of corresponding factors in larger populations can only 
be inferred if the samples, of persons or of material, are representative. 


III. DESIGN OF THE INVESTIGATION 

The present inquiry was planned to extend the investigation of aesthetic preferences 
to a field which had not previously been the object of this type of inquiry, name? 
feminine beauty. The original preparations, which were on an extremely modes 
scale, came somewhat fortuitously to the attention of one of the national daily paper*: 
who suggested that their readers might be interested in taking part, and offere 
assistance in producing the experimental material and in tabulating the eventu 
results. m 

The material consisted of twelve black-and-white photographs of the faces of y0U^ * 
women selected from a very large number which were taken for this purpose za 
a staff photographer of the newspaper. The twelve photographs were chosen to Lar 
vide as great a range as possible of types (i.e. in shape of face, colouring, aie 
eyes, eto.). The following steps were taken to ensure the maximum possible wo 
of conditions which might affect the responses of subjects: (i) all the young W° 


| 


ne «f 
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a = = the age range 20 to 25: none was a professional ‘beauty’ (i.e. film 
Bienen 1 el): p. all photographs were three-quarter profile showing head and 
(iv) sir, € no ¢ othing, jewellery or any kind of hair-ornament was visible; 
#0 by - up was conventional; (v) all photographs were taken with identical lighting 
etas s n photographer. The possibility that some of the girls portrayed would 
Bt the i - some readers who sent in their orders of preference was met by including 
rim jum ished form a request if you think you recognise any of these girls please 
raten a name here’; any form in which the space was filled in, whether correctly 
rwise, was excluded from the results. 
s of six in successive issues of the paper. 


R The twelve photographs appeared in two set: 
Readers were asked to record on 2 published form their orders of preference for all 


Ew and to indicate their age group. occupation and address. The 4353 valid 

by an were transferred to punched cards and sorted in forty-eight groups provided 

nns visi classifications: men/women, four age groups, and six regions (see 

lintel 2 1). The rank orders of preference for each of the twelve photographs were 

m for each of the forty-eight groups and the grand totals were computed for 
nd women separately, for each age group and for each region. 


IV. RESULTS 


(a) Orders of preference according to sex, age and region 


men and women in the various age groups who submitted 


W . 
M hen the proportions of 
urns were compared with corresponding proportions in the figures of the 1956 


c 
ensus of the United Kingdom there was found to be a noticeable bias (x? = 391-1, 
< 0-01) particularly in excess of women in the age group 35-54 (Table 1). 


of returns with a proportionate 


Table 1. Comparison 
sample of the population of the United Kingdom 


Returns Sample 
= 
Age group Men Women Men Women 
220 197 351 359 
457 401 391 394 
740 1136 783 817 
342 862 532 728 
Sub totals 1759 2596 2057 2298 
4355 4355 


Total 


Ses Selenting the over-all orders of preference the totals for men and women in 
otals i groups were weighted to correct this bias; similarly, in caleulating the grand 
average c men and women separately totals for erent age groups were weighted. The 

Shs en ch of preference which resulted show ed very close correspondence between 
Yegions oe between different age groups and between people from different 
alae 2 shows the rank SF im coefficients between the average orders of 

teferenos or different groups, 2n etween each group and the general order of 
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Table 2. Correlations between orders of preference 


Women General 
Men 0-88 0-93 
Women — 0-99 
Age groups 
Age group 25-34 35-54 554- General 

15-24 0-98 0-94 0-80 0-96 
25-34 == 0-98 0-85 0-99 
35-54 — — 0-90 0:99 
55+ 0-91 


(b) Conformity of opinion within groups 
Calculation of the variance of the mean rank orders of preference in each group 
(o5rr) gives an indication of the degree to which people within that group agree P 
their judgements; if the rankings of all subjects in a group are identical oye = 1191; 
if rankings are random o3;p= 0. Table 3 Shows the variances for men and women 
for each age group and for each region; the over 55 age groups show a significantly 
smaller variance (i.e. less correspondence of opinion) than other age groups. 


Table 3. Comparison of extent of agreement within groups. 
Variance of mean rank orders (orr) 


Men 3-6 Regions 
Women 3:5 Wales 27 
North 3-0 
Age groups West 2.8 
15-24 4-7 Midlands 3-4 
25-34 4-9 East 3:3 
35-54 43 South 3-0 
554- 2-5 


With this number of subjects there is clearly no possibility of calculating correla- 
tions between persons and using factorial analysis. A sample of twelve was selecte 
on a random basis, and rank correlations between individual orders of preferenc? 
were calculated. Of the sixty-six coefficients only five were negative, and none 
these was significant. Thirteen of the positive coefficients were greater than 09: 


method produced a general factor with saturations ranging from 0-36 to 0-88 account" 
ing for 43% of the variance and a bipolar factor accounting for a further 16 of 
Saturations on neither factor showed any significant correlation with sex or age 
the subject. à 


(c) T'he influence of occupation 


jon 

Although subjects had been asked to record their occupation this informs, 

was not coded for the mechanical tabulation. In order to gain some evidence jo 
effect of occupational status on order of preference a representative sample of 


| 
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p selected for each of the five classifications of occupation in the Registrar General's 
Scheme, i.e.: 


Class definition Examples 
I. Professional, ete. occupations Architect, surgeon 
II. Intermediate occupations Teacher, sales manager 
III. Skilled occupations Insurance clerk, engine driver 
IV. Partly skilled occupations Bus conductor, fitter's mate 
V. Unskilled occupations Messenger, kitchen hand 


. The oceupations recorded by subjects were classified by reference to the classifica- 
tion of occupations compiled for the 1951 census; returns on which vague terms were 
Used or insufficient detail was given were excluded from the samples. Each sample of 
fifty contained numbers of men and women in the four age groups which were approxi- 
mately proportional to the numbers recorded in the 1956 census of the United Kingdom 
With the result that a comparison of the average rank orders for each sample was 
freed. from any possible bias due to age or Sex of subjects in the sample. Inter- 
Correlations between the average orders of preference for the five occupational classes 
are shown in Table 4. As will be seen, there is no marked tendency for the opinions 
of People in any one occupational class to resemble more closely those of people in 


"AE 
djacent occupational classes. 


Table 4. Correlations between orders of preference: occupational growps 


Occupational 


class II II IV v oun 
I 0-96 0-95 0-91 0-80 3-69 
II e 0-94 0-93 0-78 4:39 
II = = 0-94 0-88 2-53 
Iv uM EN = 0-76 2-53 
Y = se E — 1:82 


A 


th, n over-all order of preference based on these five samples differs very little from 
s 7 


general order obtained from all returns (p = 0-99). 
rom these results it appears that any tendenc 


Pri e : 

n °Portionately distributed among occupational classes, 
xi ich they are all readers, or from differences in 

t and readiness to take part in an investigation of this kind, is likely tohave 

f preference. 


Nteres 


Very 7: 
Y little bearing on the general order 0 


V. DISCUSSION 
Titers on aesthetics have made little reference to the beauty of the human face. 


Bor Pular view is that ideas of facial beauty vary widely from one person to another. 
e di : : r me 
must discussing the relevance of the present findings, however, two reservations 


made, 
the = ate dealing here with statements of preference for photographs, which lack 
mportant extent the expressiveness of living 


e B 
frees Cur, the mobility, and to an 1 
xa," ad it been possible to include these aspects, by the use of colour films, for 


©, the number of criteria on which subjects could have based their judgements 
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would have been increased, and a greater disparity of opinion might have resulted. 
A further limitation lies in the use of terms: the appraisal of human beauty has 2n 
extensive vocabulary, and as well as ‘beautiful’ the words ‘pretty’, Tno 
‘good-looking’, ‘attractive’, ‘charming’ (and many others) are widely used. E " 
frequently claimed that each of these terms can be differentiated, by meg 
not by connotation. The form on which subjects in this inquiry recorded es 
preferences made use of the term ‘pretty’, and it is possible that the substituti 
of another word might have produced different orders of preference. T 
When these reservations are given the fullest possible weight, however, the resu s 
of the inquiry remain striking, and suggest that a common basis of jesus x 
shared by men and women of all ages and in all parts of the country. The effec : 
differences in technical excellence or in familiarity, which may tend to pa 
a consensus of opinion when preferences for works of art are explored, are ruled EP 
here by the nature of the material and the conditions under which the photograp^ t 
were taken. Again, it would undoubtedly be possible to demonstrate wide a nen! 
in orders of preference if the set of faces were to include both examples of high T 
conventional beauty and faces with obvious blemishes, but in fact the extent s 
which the faces used varied in good looks was deliberately kept very narrow; 
included none which could be called (at least as far as the experimenter COU 
surmise) either ‘very beautiful’ or ‘plain’. " 
The question then arises: what is the origin of this common basis of icon 
for although the correlations which have been demonstrated were between o 
summated orders of judgement for large groups of subjects it seems justifiable is 
infer, with the support of the results of the factor analysis of the small random ^ 
that a general factor would emerge from the analysis of the whole of the data. s 
possible answer to this question is that human faces possess in varying degrees poo 
intrinsic characteristic (e.g. of ‘harmony’ or ‘balance °’) which is shared by all Beer 
urally determined norms are transmit es 
miliarity with the visual and dram 
othesis may be derived from the decre 


Such norms would be susceptible to slow 
it may be relevant to refer to the lower cor; 
of subjects in the 55+ age group and thos 

These surmises must of course be extre 
needed to produce more clear-cut eviden 
agreement, demonstrated among subject: 
people of other cultures. 


e of younger subjects (see Table 3). 1 
mely tentative. More intensive wt 
ce, and to explore the extent to which 
s in the United Kingdom would exte? 


is 


APPENDIX T. DEFINITION OF REGIONS 


Region 1 Wales humb” 
Region 2 North Scotland; and Cumberland, Durham, Lancashire, Yorkshire, North 
land, Westmorland mouth 
Region 3 West Cornwall, Devon, Dorset, Gloucestershire, Herefordshire, Mom 
shire, Shropshire, Somerset, Worcestershire tonsbir? 
Region 4 Midlands Cheshire, Derbyshire, Leicestershire, Lincolnshire, Northamp 


Rutlandshire, Staffordshire, Warwickshire 
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Region 5 East Bedfordshire, Cambridgeshire, Essex Hertfordshire, Huntingdonshire, 
" Norfolk, Suffolk 

Region 6 South London, Berkshire, Buckinghamshire, Oxfordshire, Surrey, Hampshire, 


Sussex, Kent, Middlesex, Wiltshire 


The invaluable assistance of the staff of the News Chronicle-Dispatch is gratefully 
acknowledged, and particularly that of Mr Charles Widdup and Mr Barnet Saidman. 
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Plans and the Structure of Behavior. By GEORGE A. MILLER, EUGENE GALANTER 
and Kart H. Prirpram. New York: Henry Holt. 1960. Pp. x+226. 
$5.00. 


‘Ifamanislike a computer, then the man must have somewhere an organized set of instructions 
that he attempts to execute. That is to say, the man must have a Plan ’(p. 197). By taking the 
analogy between man and computer seriously, we are driven to search for the plans people have 
and to tease out their characteristics. This book describes that search as conducted by three 
already reputable men during & year spent together in California at the Centre for Advanced 
Study in the Behavioral Sciences. The trio would be the last to claim that their search is com- 
Plete; they modestly present their book as their ‘intellectual diary for the year’ and hope that 
its “spontaneous, argumentative, personal style’ will not prevent our recognizing that some of 

heir ideas aro too good to lose. For the authors, the recent efforts to construct computers which 
simulato psychological processes mean that ‘perhaps some of the more fanciful conjectures of 


^ Ves ‘subjective behaviourists'—and it will certainly be cited and quoted for some time 
come, 
: The authors devote the first three chapters to elaborating their theoretical apparatus, their 
Pectacles through which, in the remaining chapters, they propose to look anew at a variety of 
Psychological events. In chapter 1, they announce that their preferences are all on the side of 
Cognitive theorists (e.g. Bartlett, Kohler, Tolman), express their concern about filling the 
©oretical gap between cognition (or, as they term it, Image: ‘all the accumulated, organized 
thevledge that the organism has about itself and its world’) and action, and then they suggest 
. at what is needed to fill this gap is the notion of Plan. ‘A Plan is any hierarchical process 
( © organism that can control the order in which a sequence of operations is to be performed z: 
Eid 8). Thus Plans refer to the complete specifications of, or programmes for, every detailed 
Peration in courses of action; they also refer to more or less sketchy outlines of courses of action 
hed to be performed, to what e colloquially call our plans, to what William J: ames described as 
Te]; xd rapid premonitory perspective views of schemes of thought not yet articulate’. At a 
ny ively molar level Plans may be called strategies; at a relatively molecular level, tactics. 
es Beneration and execution of Plans are such commonplace aspects of behaviour that it is 
Ing to realize how neglected they have been by psychologists. However, the authors do 
ànmerely draw attention to thisneglect; they propose, through their notion of hierarchy 5 
at eral nature of the organization that is a Plan. In chapter 2, a damaging blow is delivered 
Pay © reflex 4s the unit of behaviour and the TOTE is presented as the elementary unit of 
an: chological analysis. TOTE stands for Test-Operate-Test-Exit. There is representation of an 
loa p iPated state and a present state; the incongruity between these two states is the Test which 
an, 8 to some activity, the Operation, and to a second Test of congruity between the anticipated 
tro, 22W altered) present state; if there is congruity, then Exit takes place and behaviour con- 
fair Shifts elsewhere: if there is still incongruity, & second Operation is carried out. It could 
of a © said that TOTE is a rephrasing of the trial-and-check unit so uS in the literature 
fog] m lem solvin g. But TOTE is conceived to be more general than this. The present authors 
9f be at the TOTE unit, which incorporates the important notion of feedback, is an explanation 
ally Aviour in general, and of reflex action in particular (p. 29). The TOTE unit, operates at 
the a 9n the molar-molecular continuum and, through a discussion of nail-hammering activity, 
arg cies illustrate how several TOTE units at different levels may form a compound hier- 
| TOTE unit or Plan which issues in a sequence of activities. Chapter 3 rounds off the 
Construction of their theoretical apparatus and compares it with the construction of 
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of several psychologists who are oo i 
also in those of some psychologists who either v a 
unaffected by the excesses of this historical E MP 
n of learning in terms of a question-and-answer pro! 


" » regard 
Spectacles, the shifting direction of the guis ak 
of the book's successive chapters. In Values, Ini 
and the Execution of i 


X are 
ns of Lewin are dusted off and clarified. Instincts 
briefly viewed as inherited Plans. Motor S, 


aluable commentary 
example used) and hay; 


h the individual and t 
quishing the Plan in which we are gi 


ns of 
Source, span, detail, flexibility, ation and kind of stop-order. In Pla» 
Remembering the often ove; int i 


z that 
m cannot be of a ‘Markovian’, left-to-right sort and 
h ‘can settle the futu 


te 
ing to heuristic principles. The last aban he 


eal glands of little E 

’s, are so thoroughly unsatisfe t 
as may be wrong, i & great deal less wrong i: 
the metaphors many psychologists have used h * Anybody who tries to do the rese? 
needed to put this approach to test will discover things that he w 
to look for’ (p. 209). The reviewer need say 


the last quoted sentence and his gratitude for havi 


tory 
har 
oh 


that, although the present ide: 


acle 
a Pil ing been allowed to Wear theoretical sp dd 
with such clarifying properties: it matters little if these Particular spectacles are ultim 
discarded for, even so, they could hardly have failed to enrich our psychological vision- pk 

NT 
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Explanation of Human Behaviour. By F. V. SxrrH. London: Constable. 1960 
(2nd edition). Pp. xii+460. 30s. 


The first edition of Professor Smith's book appeared in 1951. Nine years later he has produced 
a second edition dropping ‘The’ from the the title (formerly ‘The Explanation of Human 
Behaviour’) and adding 184 pages to the text. He has given us a greatly improved book, not 
only larger, but a more mature and ‘softer’ Smith. 

The old Smith was markedly Hullian in sympathy. Hull's system was singled out for special 
Commendation, and regarded as a model, apart from minor blemishes, of what a psychological 
System should be. The new Smith is much more guarded. He does not consider that the whole of 
Psychology can be fitted into asystem of the sort Hull constructed. ‘Hull had actually attempted 
More than the resources of the subject permitted; but it was a courageous attempt which had 
many beneficial results.’ . m , 

The new Smith is more sympathetic to what Hebb has called the left wing movements in 
Psychology, Gestalt Psychology and Psychoanalysis. Indeed the major change in the new 
edition, accounting for 106 of the 184 new pages, is the addition of two new chapters on The 
Gestalt Approach’, and ‘The Freudian Approach’ respectively. The chapter of Gestalt is a very 
Useful exposition and criticism of the Gestalt position, which could hardly be bettered. The 
chapter on Freud is sympathetic and balanced. These two chapters undoubtedly serve to correct 
a certain one-sidedness in the first edition, though we must remember that the author never set 
Out to provide a lete picture of recent psychology. . : 

mith has not ea atia to change his views or to correct his mistakes. The old chapter on 
MeDougall was marred by serious limitations of outlook. The new chapter has been extensively 
re-written and brought into line with our present understanding of instinctive mechanisms. 

e early chapters of the book on the nature of explanation have been considerably xevisad, 
riche With examples of recent research and expressed less dogmatically. Instead of lay ing 
down ‘the rea a : " ad te explanation' and determining *how certain systems in 
the li juiremente for Cagua Aen f 1.) Smith discusses ‘what can be 

e literature of Psychology meet these requirements (1st "e 2 3 E à 

*Pected of a system’ and ‘in appraising any system some important considerations. . . w pu 

Pear to be...” (2nd ed. ). This is certainly a ^ softer’ Smith, who looking back at the a history 

S8ychology concedes ‘that an era of system building would appear to have a iA m 

9 doubt this revision will give Smith's book a new lease of life. Ogbin asi 3 =~ deren 
reciation of theory, historical perspective, and a rich diet of empirical findings, 1b 18 à V 


o eS " 
* for the honours student in psychology. L. S. HEARNSHAW 


V. 


Personality and Persuasibility. By Irvine L. JANIS, Cart i ge Dua B. 
Frkrp, Hannrpy LINTON, ELAINE GRAHAM, ARTHUR R. Conzx, Dosarp Rire, 
OBERT P. ABELSON GERALD S. Lesser and Bert T. Kine. New Haven, 
5d : : ; 
‘onn.: Yale University Press. 1959. Pp- xiv +333. $10.00 


This i sio -aphs published by the Yale Communication and 
uaa the second ofa series of PPP Z o Presentation n Persuasion" appeared 
of 1957 and this mint Monograph is similar to its predecessor in m d D oin es 
ang Parate chapters written by different authors (there are ten of t Fa d AENEA pe 5 
ft Sach chapter reports an independent investigation or & separate " C e M = 
Mi his Work had bee published before in journal articles or A an | is ae Fuel ei "i 
tatio" Changes. This orna of presentation has obvious drawbacks; t i & goo : xs 
obse > and what might od been the most logical order of presentation cannot vm Y e 
buhi "ed because it li cub across the necessity of presenting each paper sd oe ent 
Fe ication, Another disadvantage i$ the failure of the contributions A P es papi a 
nce; instead the uality clearly follows the normal curve of distribui x tess a Wei er 
Som, Variance To n Ti au differently, some of the contributions are outst 2: ing, while 

= Beate ce put it slightly riateness of including them in the volume. 


Sane: ‘ l persuasibility ', i.e. ‘a person’s readiness 
to agg, tially, the book deals with the concept of ‘general p 
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secure foundation, establishing it as being 
thought. The problem obviously is a factor 
beyond doubt in establishing the E 
method is that of presenting a variety a 
nt; these are then followed by a series o 

the attitude questionnaire. A second adminis- 


young children, but the essential paradigm re 


From this beginning the work of the Hovland group extended along two main lines. In the 


bility were investigated. These included objecti Ve 
tests such as responses to social influence in an autokinetic situation, the tilting room/tilting 


ail, except to say that they are frequently 
» throughout the book, results for Mis 
rs make some attempts to explain t 
isagreements relate to age; correlation? 
er age. This is not, of course, & ps 
ould work in the samo direction for th 


$ its 
ality traits in parents and personality tra" 
causal product of the fo is, of E is Ski but by po 


Humanism and Moral Theo 
Pp. 115. 18s. 


Mr Osborn's aim, in his own words c 


i S: 
248 to ‘look for an interpretation Se ist term 
interp: i i Tp. of eth: humani d 
m ege ere gn --— S void beyond the bounds of human life for ie aiten of goo Jute: 
ad, right and wrong, yet avoi e di culti T. c e psolu 
extra-human standards seems to ioywe. les of relativism that the rejection of a 


À ini 
-to see, in other words, whether we can get someth 
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Ty. By R. Ossonx. London: Allen and Unwin. 19 
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of the meaning of such terms as “good” and “right” from a consideration of the psychological 
and social conditions in which these terms come to be used’. 

His book is stronger on the psychological than on the philosophical side. He does not, except 
by implication, answer the arguments of theologians like Hastings Rashdall, who claim to 
demonstrate that there can be no valid morality without supernatural sanctions. But he gives 
& valuable account, from the psychological angle, of the development of moral concepts and 
moral attitudes: and, drawing heavily on Piaget, he suggests an illuminating parallel between 
the development from religious to humanist ethics, and the development from the authoritarian, 
Superego morality of early childhood, when ‘being good’ means obeying the arbitrary injunctions 
and prohibitions of adults, to the socialized ego morality of later years, when to act right means 
to act for the common good. 

The later, more philosophical chapters are concerned mainly with ethical theory, including 
Such time-honoured topics as the relation between ‘good’, ‘right’ and ‘ought’. These chapters 
lack authority and distinction: they give the impression that they have not been fully thought 

‘ough, nor clearly related to the main theme. But none of these strictures applies to the first 
Part of the book, which is stimulating and original. No proselytizing humanist can afford to miss 
chapter 1, M. KNIGHT 


The Social Desirability Variable in Personality Assessment and Research. By ALLEN L. 


Epwarps. New York: Dryden Press. 1957. Pp. viii-- 108. $3.25. 
In this gl, " d mono; h, Prof. Edwards expounds, with possibly excessive 
Cidity, a ME a nth likely to prejudice some personality research. 

Very statement on a self-assessment inventory refers to behaviour or feelings which can be 
Tated on a dimension of social desirability (SD). More important, from the ratings so obtained 
be predicted the proportion of endorsements the statement will obtain when used in a 
i dominance, dependence or what have you: the higher 
be chosen. The SD assessments remain essentially the 


Amo even, when the judges are psychotic patients or skid row alcoholics. Scoring on an SD scale 


us relates known lity inventories and Q-sorts. 
sub r : " ell- ersonality 1 E : 
ubstantially with several wi j; a he frequen f endorsing sociall 


ion agencies of society. It is to be 
y inventory compilers would have 
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^s i d by inventories, the only mentally althy 
One caknesses. Are the neurotic people, as defined by on fee 


Is : ent—the mark of the e 
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elect ories validated in the p 


4 i to pursue it, and thus 
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Ms e UAE es items is a ee Pa dying individual behaviour, its consistency over inven- 
1 Tieg measuri t ese questions, ue d the characteristics of the non-conforming judges, if any. 
pastea Dos ad Sus te nt to by-pass the problem, by offering choices between items 
ing, evised an i d 
for SD rating. This test is not in 


i book. 
cluded in the present ey 
inati es to the bibliograph: 
2 mua tematic error occurs in the index. To the pagination of all referenci graphy, 
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Go, dnd Illusion: a study in the Psychology of Pictorial Representation. By E. H. 
PRION, London: Phaidon. 1960. Pp. 446. 708. Jd has not b eatly disturb 
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; the author admits ‘will al X and the 
can never be communicated in full’, nee, presumably, the eternal enigma of art to offe 
limitations of the method of objective analysis which Prof. Gombrich himself wishes 
in opposition to subjectivist theory, 

Gombrich gives a final blow to the doctri t 
of representational skill. He also dispos ‘innocent eye’, "ih the 
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The Anatomy of Judgment: an Investigation into the Processes of Perception 960. 
Reasoning. By M. L. JOHNSON BERCROMBIE, London: Hutchinson. 

Pp. 156. 25s. 
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(Ames), ‘hypotheses’ (Bruner), ‘brain models’ (J. Z. Young), and ‘cell assemblies’ (Hebb). 
Despite their differences of terminology the various theorists concerned are all stressing the 
effects of expectancy, preparedness and learning upon perception. Mrs Johnson Abercrombie 
herself is interested in the possible implications of the Ames ‘assumptions’ for education. 

She is not concerned with education in general, but attempts something much more modest 
and specific. After an account of the Ames demonstrations on the one hand, and the technique of 
group discussion on the other, she relates both to the problem of training medical students and 
Practitioners. What the psychologist calls ‘perception’, and what the medical man calls 
"diagnosis? have something in common. The author is interested in how medical evidence is 
evaluated, and how the assumptions underlying perception can give rise to errors of judgement. 
Sho is partieularly concerned with the perception of radiographs, whose resemblance to 

orschach ink-blots is, incidentally, noted. ; 

, In the experiments reported, medical students were asked to comment on radiographs first 
individually, and subsequently in group discussions. The aim of these discussions was to teach 
the students to perceive detail, and to gear their judgements to the evidence actually presented 
9n the X-ray plate. In the process the student would learn that many of the apparent ‘facts’ on 
which his individual judgements had been based proved, on examination, to be inferences. He 
Would come to develop a more sophisticated attitude towards words like ‘normal , which the 
8roup discussions showed carried an important and misleading load of ambiguity. In general, 
4S result of the discussions, the place of assumption—of the kind to which Ames draws attention— 


as a determinant of perception would become more apparent to him. While other evidence is 


Collated by the author, of particular interest are these experiments of her own. They suggest 
Some refreshingly new points of contact between psychology and both medical practice and 
Medical education. The book as a whole is likely to interest all who are concerned with the 
Telations between seeing and thinking, the process of classifying, and with the ways in which 
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" his admirable, well-written, and wholly 
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Psychological Appraisal of Children with Cerebral Defects. By EDITH qe n 
arvard: University Press; London: University Press. 1959. Pp. 499. 68s. 


This I į saara’ experience in the psychological study of children. 
oook " " -five years exp 5 > el MART 
n the sae is n: peli eed her credentials: graduation from TH Ace F ae 
Krueger in 1038 ps 8 is ars with Piaget and André Rey in Geneva, a year with REA ren 
aven, sötüe 33, five ye t oa child-caring agencies in Connecticut, Meno in m 
Slizabeth oras as con: the neurological division of the Children s Hospital in under 
Fono ean 8 Wee oed recently appointment as psychologist in the Cerebral Palsy unit 
and Reg, eh aie ate ae rd ‘ard Medical School. 
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ar R Sarenga NE e ntiálly clinical and individual. She favours : controlled 
titude to her work is essentr ove and qualifying findings’. She believes in choosing 
dene han the application of a standard- 


ation, rather t! ication 
seems necessary, to meet individual needs. 


flexi, 4. 
epp ty, . With the emphasis on 


o! i Ti itu 
izeq oe test procedures to fit the clinical si 


a Jori ,ifit E s 
n addi peri air e of background, aims, and methods, in the Introduetion, 
n to the general € à 


sy! i findings in the follow-up 
e a :ef account of the psy chological finding c . 
studs S, rather to one’s surprise, & brie 4 agent suffering from cerebral palsy. It seems incon- 


five-point scale of ‘intellectual com- 
duc s investigator from the psychologist’s 
ence’, m E inferred by the medical investig I 9 Bis 
E Eae rere inferred 5j : : " S r the j 
X Ports x he earlier ratings Wer milly based on the W.B.LS., the W.LS:C., or the Rev ised 
fora While the later were genera” theso reported results of the psychological studies as 
eo Mua he exe ica op form rather reflects upon the utility of the methods of 

Soggy Yy’, but their inclusi à entific purposes. 

Bart oot advocated earlier for ge ah first four, various ‘ cerebral palsy syndromes, 
arg ne consists of ‘Case Portrat s desc fied number of cases, but are identified by personal 
> Wen ern re gerat] pes a meningitis, an encephalitis, and a head injury. 

re the last three indiv 


‘ 
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3 : Blocks (11 
i inati i d. These are classified as: B 
hniques of examination are discusse hes 2 33 paci 
bod er pn ced Paper and Pencil (17 os mr and er pede : Designs 
bee als indi Retrieving (7 pages), Matching, orting, Groupin E dm 
Following, Finding and Re and Reasoning (25 pages), Every! 
ing and Memory (20 pages), J udgement an e : state 
ka Ly seers Doe m Comprehension (6 pages), Automatisms, Academic Tools, 
nse, 
desation (12 pages), Vocabulary (4 pages). 
It will be observed that the usual projective te 
the Rorschach method as ‘too time-consumi 
it ‘often can furnish meagre findings only’, 
A preference for investigating visual 
than language, is evident and quite exp 


T 
chniques are not employed. The author wii 
ing and often disturbing to the patients' adding 


t er 
perceptual and manipulative types of funtion -— d 
licit. The author suggests that it is unwise to z S enis in 
undesirable to treat dysphasie disorders after cerebral injury in children ; she exempli: ind quite 
the case of ‘J; ack’, who, after head injury seems, from the case description, to have 


" M " ference 
clear dysphasic signs, which are not, apparently, considered sufficiently important for re 
in the final summing-up. 


ith 
word learning test, established by EAT Pom 
- Of this she says, as of her other such iA e 
blish precise norms for this test, and also to study the r 


} adily 
tions in recommending it to persons beginning work in this field. Such methods are not re! 
communicable in book form 


J. A. L. NAUGHTON 


Epidemiology of Mental Di 
American Associ 
Swinfen. 1959, 


This book contai 


sorder. Ed. by Bry 
‘ation for the Advance: 
Pp. 295. 595. 


nary 
ns twelve papers from a Symposium organized to commemorate the cente 


: D.C.: 
JAMIN PASAMANICK. Waringin i 
ment of Science; London: Bailey 


Y thai 

5 articular book, though not outstanding, adds to 

justification. a 
Since each paper is followed by discussion there is little of a detailed left for a revi 

to add. The paper by Clausen and Ko ‘ : J ed nature le 


ane 2 hn on Relation of Sehizop 
of a small city’ is of particular interest, ; : 


k c o 
Se Madii Senerality by Introducing a variable not previ 
known to be relevant. 
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The paper by Zubin, Burdock, Sutton and Cheek on ‘Epidemiological aspects of prognosis in 
Mental Illness! gives an admirable outline of methods for studying prognosis. Of interest too 
are some of the technical innovations, such as the immobility index, agreement scores and 
distance scores. No one can doubt the immense importance of this area of work since some of 
the specific therapies have been shown to have a short term, but not a long term, advantage 
Over non-specific therapies or no treatment at all. 

Other topics include personality change during the second decade in the lives of young people; 
a survey technique for estimating the prevalence of psyehoneurosis in communities; housing 
environment and mental health. 

The book is beautifully produced, but with a number of spelling errors not attributable to the 
American language and with factual errors, such as * Woodward 1937’ for ‘Woodworth 1917’ and 
the omission of the speaker’s name (Macmillan) on p. 226. It is expensive for a collection of 
Studies that are, in the main, exploratory rather than definitive. G. A. FOULDS 


Voice and Articulation. By C. VAN River and J. V. Irwin. London: Pitman. 1959 
Pp. xvii--566. 55s. 

The authors of this book are two of the foremost authorities on speech pathology in the 
United States, They have assembled and evaluated a great deal of information on articulation 
and voice, sifting opinion from fact in a field where relatively little has been firmly established. 

The first chapters deal with abnormal articulation, its causes, testing, symptomatology and 

Yerapy, The organic and functional disorders of voice are next described together with methods 
of treatment. Van Riper and Irwin consider that speech is learned behaviour monitored through 
automatic control, and treatment is discussed in terms of feedback theory, the patient — 

© match his speech to a correct pattern which is eventually fixated. Finally there are clear anı 
Well illustrated chapters on the anatomy of the speech mechanism, phonetics and acoustics. 
he book is comprehensive, of a high standard and easy to read. Its sequence would have been 
™proved if the chapters on anatomy and phonetics had been at the beginning. The aos Mio 
at their approach to treatment is based on modern learning theory, but they give no examples 
of its application which would satisfy the psychologist’s conception of learning theory. 

"his is an excellent text-book, essentially for speech therapists. It is recommended to hose 
Psychologists, particularly in the educational field, who come in contact with patients with 
Speech di " sching to know how the speech therapist treats these particular 
research purposes; most of them are American 


*cause little research in speech pathology has been done is this country. 3t SIEG 


The Behn-Rorschach Test. By HANS ZurLIGER. Bern: Huber. 1956. Pp. 200. 
Swiss Fr, 25. 
This in i iger's Einfüh in den Behn-Rorschach-Test which appeared 
i z lliger's Einführung E r f 
in BEN. pe cw vede t in 1956, the English version seems only just to have 


Sen made available. Dr Hans Behn-Eschenburg was Rorschach's assistant at the Herisau 


wi i i i developed in close collaborati 
with a Hospital and the series of plates which bear his name was p bn 


- p ies was at the time felt to be more imperative than 
later qarachach. iie pix nera ‘specialization’ of the various potential series 
5 SEL abe A cet an aim which has not been realised, except that in the 

esent, book the * Boro? ü e. Behn-Rorschach) is described as more suitable for the testing of 
Unger childre: ; E " . 
A thou 5 ; 1 he fact of standardization against the orginal Rorschach 
x tes, Bre a peel no aro given. Instead individual protocols showing much 
Si little discrepancy as compared with Rorschach results from the same person are reproduced. 
extraneous cireumstances—including, of course, the very fact of re-testing—are bound to 

tha Perative, it is not surprising that the results can, at best, be deeeribon as pasce rather 
Men, mutually confirmatory. The two series must therefore be regarded as alternative instru. 
Y 8 rather than as true *parallel series’ in the psychometric sense. It may well be that Bero 
Potentially more informative than Rorschach in specified situations, but it seems unlikely 
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E d feel it necessary to expand his scope by aequing 
that an e m M i makes use eh some scoring categories SS 
poke Sed of Rorschach himself or of any recognized ‘school’. Chief among these a 
vm di pieces seen in a small detail, for which Zulliger claims that *one notices easty 
eh [such responses] must originate in different parts of the subjects’ mind from M’. 


author himself is responsible for the és 
text. It has a strong—and rather attractive—foreign flavour. Much the same is true o 


-studies which constitute probably the most beni 
Seems to have been published in English-speal a 
ch; perhaps the appearance of the English text w 


B. SEMEONOFF 


feature of the book. Little, if anything, 
countries on the use of the Behn-Rorscha: 


S; London: Oxford University Press, 1959. Vol. 1; 
Pp. xxi+ 225; Vol. TI, pp. xviii +224; Vol, IH, pp. XX --340.. 48s. each volume. 


nine years work undertaken by the C man Resources Project, which va 
initiated by General Eisenhower, when he held office at Columbia University, before the Cold 
War called him back to Europe. 

Eisenhower had been made painfully 


aware during the War, especially at the time of the Battle 
of the Bulge, that America’s manpower 


r set 
resources were limited. (No doubt when the Cold War s° 


estionnaires designed by the team. am 
diagrams and two maps. It m n 
f enlistment, and an examinati 
from the Army at a later stage. The emphasis !* 
ts rather than on the physical ones. 


p.a. during the war, An insistence on passing bee 
r that the time devoted to him was approximate? 
three minutes. This first v. s i information, and ig & most valuable reference boo 
if not one to be grasped entire on one reading, 


The second volume, Breakdown and. Recovery, on the other 


h 
hand, is easy reading, but of muc 
histories illustrati 


s ed to 
ng the various faetors which led 


s k ance, reverts to 
close upon 200 tables. Situational and background fact, 


but the categories of experience and criteria of perfo: 
the provision of something more detailed than this, a; 
presented in the second volume. Many of the tabl 
information about the population risk, Officers are 


ins 
the design of the first one, and cone : 
ors leading to breakdown are oxen for 
rmance are very broad, leaving a Pe lel 
nd yet of greater validity than the me! ii 0 
es would be improved by the additio 
not considered at all. 
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The book claims to provide ‘Lessons for Management and the Nation’, but one fears that 
management mighi find the search for the lesson beyond them, in spite of a chapter headed, ‘The 
Management of Men’, which is all quite true, no doubt, but does not follow from the evidence 
presented. 

The Ineffective Soldier is an excellent reference book for all persons dealing with national man- 


we; zi y wi i 
Power problems, but one wonders how many w ill read it. DOUGLAS IRVINE 


Health and Happiness in Old Age. By CELIA WzsrROPP and Moyra WILLIAMS. 
London: Methuen. 1960. Pp. 133. 8s. 6d. 


This book by a geriatrician and a clinical psychologist discusses ‘the mental and physical 
Problems of old age in a simple, popular, but scientific manner’. There are four main sections 
dealing with the physical and psychological aspects of: (1) the changes that occur with age, 
(ii) general care of the elderly, (iii) common ailments of old age, (iv) preparing for old age. 

With an admirable conciseness, the authors have written what is in fact, a comprehensive 
ea informative account of old age. It is an efficient summary, at anon-specialist level, of modern 
8eriatrics and gerontology. As such, it will be indispensable for all those who are concerned with 
ooking after the elderly. One would like to see a similarly comprehensive book available, at the 
*Ppropriate level, for the psychologist, psychiatrist, and other specialists in this field. 

J. E. ORME 


P Sychology for Better Living. By LYLE TUSSING. New York: Wiley ; London: Chapman 
and Hall. 1959. Pp. vii+496. 48s. 


. One should not be put off by the title of this book. In spite of some rather formidable moraliz- 
Ing on the back cover, even a cursory examination reveals that Psychology for Better Living is 


Y Serious and soundly based attempt—quoting the author's own words—‘to help to foster the 


ei of appropriate behaviour patterns that will promot: 
ed red attempt, and at the same time its scope, 

Pm AD Ir F edi: 
Like the Dabei gis psychological investigation, this text-book deals less with physio- 
M iim psychology, receptive and perceptual processes, and response processes than with the 

er nine categories established by Psychological Abstracts. Most of the emphasis is on areas 
°Signated as (1) Social Psychology, (2) Clinical Psychology, Guidance, Counseling, and (3) 
pale Deviations. It is my feeling that the student is exposed mainly to newspaper, magazine, 


© non-technical information in these areas and should have more suitable, substantial material 
le,’ 


e social compatibility '. The systematic 
may best be indicated by a further 


$ ncidentally to his purpose Dr Tussing has treated rather fully many topies not falling strictly 


the in the field of psychology, such as the physical facts of sex, ore po x pene ren 

it ho ature of social institutions, and the like. This would seem to be a se : deren uae 
e Slps the reader to realize that psychology is part of life—that it 1s, 1n. aet, e " , 

“Ple, and not with processes. The book is designed for first-year American hee ege stu — 

this While one feels it could not perhaps entirely replace the here M nee dari 

Would newer at least, is confident that only the most blasé first-year ry 

al i imulating. 

imis chiede 3 a p eden F ing a i A a sort of animated sausage, who appears 

d : tor would seem to stand somewhere between Thurber 


Amos , 
Sn t every other page, and whose eres d at other times repulsive—but 


p © artist of the Blacky pictures. At times he is endearing, an 
ter all, are most of the people one knows. B. SEMEONOFF 


uantitating Methods in Psychology: By D. Lewis. New York and London: McGraw 


: ill. 1960, Pp. viii+ 558. 755. 

$5.8 Substantia] vi ;« intended by the author to provide students of (experimental) 

[s ology Ac pp ilie in s assole background and techniques for the quantitative 
tment of cova pu The material presented is the outcome of the author's long 
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i d 
i in various forms before arriving at the particular selection y 
apse retest remi The following major topics indicate the scope of the oe 
Variables. Linear functional relationships—Logarithms and logarithmic o a 
Fuss ie relationships (referred to by the author as “complex functions pare puis 
Integration—The normal curve—Binomial and Poisson distributions—The xt = ratioa oE 
bution functions—The ‘goodness of fit? of curves to experimental data—The app! 
ODE l F 
wae ae these topics are treated in considerable detail and where elie tae 
psychological examples are employed. Non-linear growth curves are illustrated by 


: ive the 
form proposed for such curves by Gompertz in 1825. Differentiation is employed to derive. 
formulae for the best fitting equation to rep; i 


of the photo-receptor processes in the ey 


‘ 's 
ye (after Hecht), and a compact survey of Hull 
Theoretical System for Learning’. . ation. 
It will be evident that in many respects Lewis has provided a unique collection of inform 
The problems selected for treat; 


: : ideo 
SH at might be referred to as the classical methods of i 
quantitative systems, 


«tical 
Prof. Ferguson has produced a clear, workmanlike and up-to-date introduction to statistic® 
analysis for psychologists and educationalists, all 
Although his emphasis is on concepts, he none the less provid ing instances at 
points and rounds off each chapter with Pies i03 working ins i 


k 
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Five useful chapters are produced on correlations and attention given to rank correlation 
methods seems particularly helpful. Here Prof. Ferguson describes among other coefficients, the 
Coefficients of concordance and of consistence useful in connexion with paired comparisons. 
In chapter 13 he carries on to consider contingency tables and point correlation methods. There 
is also a short chapter on non-parametric tests. This falls naturally into place after his intro- 
duction early in the book to the different kinds of statistical variables. ~ 

Although he provides finally a chapter on partial and multiple correlation, he does not take up 
factorial analysis. This perhaps is one of the few criticisms one can make of the book since 
ìn fact so many first researches carried out at the bachelor’s and master’s level involve the 
use of factorial methods. A simple algebraic (as opposed to statistical) treatment and working 
Account say, of the centroid method, together with an account of the tests of significance of 
residuals might have helped, but no doubt Prof. Ferguson would prefer to leave this to the 


existing books on this topic. E. A. PEEL 


Human Factors: The Journal of the Human Factors Society of America. Edited by 
STANLEY Lippert. New York and London: Pergamon Press. Vol. 1, no. 1, 
September 1958. Subscription price $10. per volume. 


The application of the biological sciences to the study of human performance at work and of 


machines and equipment for work came to the fore as a result of wartime problems ereated by 


®quipment for the armed services. It has since, however, been steadily growing in industry 
Under the names ‘human engineering’ and, more recently, ‘ergonomics’. It represents the attempt 
Y anatomists, physiologists and experimental psychologists to consider d «em iene in 
a) s tight of fundamental knowledge and to learn in their E i aite pes ma i xs 
‘Pplied anatom hysiology or psychology in the sense that no ly t x a 
Principles of Fig ient fe inr are brought to bear, and this in what is essentially an 
atmosphere : 
of enquiry and research. i Y Y 
though cade ae Ara work has been, and will continue to be, published through the media 


of e isoinli i ially devoted to it are beginning to appear. 
` 2 x EL CIBATU HOS concerned, jme d this Journal, 49, p. 175) has now 


e Briti f . ; 1 ics (see 
British-published, international jae aii al 4 Factors is the official organ of the 


“en followed b i "part. The journal Human 

an counterpart. J aa P 
uman enna E vot ES A is a very welcome addition to the literature. In ea first 
num er, after a short doian by Prof. L. E. Morehouse, an outline of trends in : ym 
os Plea for the maintenance of scientific standards are given in à leading article by J. M. 


tistenson, There follow two special articles, one, by A. E. Hickey and W. C. Blair, discussing 


E Fadden and J. J. Swearingen, 
; CY berneti ‘toring tasks, the other, by E. B. Me wear 
‘Ving dii odel af suae can be exerted on lever-type door handles as fitted in aircraft. 
Aftor these i Ph m ah z A. Kraft of a survey of 'human factors’ studies in the aes 
p raft and Aale ^ir aei and a valuable annotated or npa x T ae 
nB f f bibliography in this area +utts niv y, M " 
Mass, jx Bikes pica, ES ew two letters to the aia and a = p E 
j T A —48 pages in the first number nage 
to „© Journal has wisely started ered bes perdon erre af touch. If over succession of 
pro het: h in the area it will undoubtedly contain many 
y are not primarily interested in problems 


A. T. WELFORD 


Tour. : ‘od Disciplines. London: and New 
na " try and Allied Discip 
T of Child Psychology dE M a 1, January 1960. Subscription price to 


NUS ial organ ofthe Association of Child Psychology 
i , Elizabeth Irvine, and Emanuel Miller. The aim 
0. B Eundem d with child, from such diverse disciplines as 
social casework and sociology’. It is hoped 
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: ke the journal international both in readership and authorship, and the editorial and 
poU b vs are made up of well-known people from all over the world. i cgo 
a is a ‘Discourse on Method in Child Psychiatry’ by Emanuel Miller, Prof. 

Kos which consists of his address from the Chair to the Association in J anuary eia 2 image 
pode follows with a salutary article suggesting that behaviour symptoms do gae a 
indicate psychopathology. Drs A. D. B. and A. M. Clarke usefully summarize recen: 


: QM MIE ame 
*early deprivation' in children, which is followed bya report of another investigation in the s 
field from the Department of Child Study in Bi 


rmingham. This report concludes that early physica 
separation and prolonged institutionalization do not necessarily lead to emotional Sane 
character defects, but are likely to if, in addition, the child remains rejected and uny pem 
One is particularly attracted by the mixture of theoretical, experimental and i dese 
in this issue, which has a uniformally high standard of presentation, readability and in mt 
If this is maintained, yet another journal will have to be added to the growing list of ess 
reading. 


It is to be hoped that the 


à and 
publishers can contrive a more durable way of fixing the cover, 
that more time be spent on 


s N 
proof-reading. RALPH HETHERINGTO 


Grundlagenstudien aus K y 


: 0. 
bernetik und Geisteswissenschaft. No. 1, January, 196 
Pp. 32. Stuttgart: P 


rivately published. D.M. 9.00. 
The intending reader of this new journal might well wondi 
title of cybernetic: and ‘Geisteswissenschatt’, However. 
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THE ACCURACY OF ‘REPRODUCED’ CONVERSATION* 


By T. H. PEAR 
Emeritus Professor of Psychology, University of Manchester 


In any witness’s account from memory of a heard conversation, important factors are his motives 
and his mental apparatus of recall and reproduction. Since rendering the gist of a conversation 
involves editing by omission, all the factors in Freud’s ‘dream-work’ may have combined to 
distort the account given in a court of law, especially by a witness who extensively uses ‘direct 
oration’. The numerous experiments on the reliability of testimony for seen events contrast 
with the few in which heard events have been the material. Is auditory imagery as reliable 
as visual? A social psychologist's view is given of the treatment of conversation by historians, 
biographers and novelists. The possibility that a strict training in scientifie psychological 
method may impede the writing of an imaginative story, and the use of tape-recorders are 
ee along with the ethical and legal issues arising from the use of tape-recordings as 
evidence, 


I. INTRODUCTION ^ 


When, about 1906, I began to study simultaneously physies and psychology, 
Subjects in which, at that date, ‘accuracy’ may have had rather different meanings, 
my attention was attracted by a pattern of problems which still seem as topical, 
Socially important and neglected as in those days. An occasion which caused me to 
Tmulate some doubts, still unresolved, was a Press report of a criminal trial. 

lowing for tendencies to distort memories in ways which Freud was at that time 

“scribing to a handful of Austrian doctors, let me indicate the focal point of these 


li enging puzzles. 

hag Mec ug girl had asserted under oat 
a aid this and B replied that. Nobody 

Ds and B’s exact words. At that time, 


h that a long time ago—months, I think—A 
seemed to doubt her ability to reproduce 
I formulated no questions to myself in 


Yehological terms: had I done so, one would have been ‘Did the legal experts 
“cerned with the onus believe her to be reporting the words which she and others 

Spoken?’ A country dweller myself, I knew that few simple people ever tell 
is ty involvi in a form other than oratio directa. If this direct oration 
3 ae gi visual images of the speakers’ 


facia] balized hastily and excitedly, are there not 


Psych, 

Noth; 
n 

Bren but the truth? stly evade the problems. Not 


ilate’ tion, we cannot hone 
Peleo ruere ratus of recall and so-called reproduc- 


the witness’ i his mental appa p 

hey allraposient: pone myself, even today I would Lead eps int 

le of my schoolmasters had a short pointed beard and carefully tended | ands: 

ee ‘see? them now. I doubt if I could repeat accurately, for my auditory 1mageg 

an z Infrequent faint and sketchy as MY visual images are importunate and detailed, 
E that he taught me—and his remarks were 


Sent ise 
Bt ence he spoke during the six years à 
Sta haracteristic of him. Might an ‘audile’ have succeeded where I fail? 


On] 
Tha 


i „idge Conference of the British Psychological Society, 
lose version of a paper read at the Cambridge 


19 Gen. Psych. 51, 4 
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II. THE VALIDITY OF PSYCHOANALYSTS’ EVIDENCE 


When psychologists trained in laboratories became acquainted with Freud’s early 
teachings, they naturally asked questions about the validity of some psychoanalysts 
evidence. It was based on conversation—usually hours of it—but for obvious reasons, 
verbatim accounts in shorthand had not been taken, nor in those days was & tape- 
recorder available. Psychoanalysts relied on their memories, aided perhaps with 
notes, to assay the patient’s ramblings, but how often did they turn Freud's pene 
trating searchlights on their own minds; their motives and the workings of their 
memory apparatus? How many considered the effects on their ‘reproduction’ (s0- 
called) of a patient’s revelations, of symbolism, condensation, dramatization, and 
especially of regard for presentability? If the production of ‘gist’ involves editing 
by omission, is the comment unfair that, given a tape-recording of only one hours 
free association, a Marxist or a non-medically-oriented social psychologist could 
distil from the 9000 words economic and ‘class’ as well as sexual implications? 


III. THE CREDIBILITY OF REPRODUCED CONVERSATION 


Unless I have misunderstood them, the few lawyers with whom I have discussed 


the psychological bearings on court procedure of these doubts believed that the 
average untrained person could be expected to produce the gist of a remembere 
conversation. Yet certain court proceedings, reported with reasonable detail in the 
more responsible of our newspapers, suggest that a barrister with scruples like mine 
might inject doubts into the minds of a jury. Here, for what they are worth, are my 
memories of accounts of court cases: 

When a well-known ex-M.P. was being examined in court, part of the evidence: 
subsequently read out as news on the radio, was in direct oration. In another pond 
two men, A and B, had discussed an important matter, heatedly expressing ie 
differences. After A had left, B, according to his account, had caused a typed ‘recor i0 
of the conversation to be made while it was fresh in his mind, A was not asked 4 
make one. To the comment that in such a case it is only the gist that matters: on 
might object that by scholars, précis making is regarded as an art in which e 
succeed brilliantly, even when the material is placed before the ‘gist-maker’ in jue 
print, and he is neither cross-examined in public, nor made to feel socially infer! 


IV. THE INFLUENCE OF VISUAL AND AUDITORY IMAGES 5 
e 
of 8e 


Numerous experiments have demonstrated the unreliability of testimony the 


events. Some visualizers have teased out from their images of things once seen, 
effects of those processes of ‘dream work’ which, in their political cartoons: ^ [ 
and Vicky use consciously or unconsciously. Yet some aspects of persons bo 
saw long ago resist the usual memory-'condensation of images which in 0? ot 
more respects resemble each other. I am puzzled by the fact that, though I5 not 
an anatomist, at first sight of persons who interest me, I note, visually a ati? 
verbally, peculiarities of their hands and teeth. This habit owes nothing to T the 
training in observation of such details. Since I would be willing to M of th? 
existence of these, not easily altered without warning and some knowle g 
techniques of disguise, my evidence might be important in a court trial. 
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In contrast, my memories of speech are not formed in this way, though I have 
occasionally suspected the fusion in memory of similar voices. After 25 years’ 
casual observation, I usually notice the timbre of a voice, especially if it seems 
beautiful or ugly, and may remember it in borrowed visual terms, of colour, shape 
or both, I perceive intonation, vocabulary, pace, and ‘accent’ suggesting region or 
social class, but seldom remember the actual words spoken, unless they indicate 
nation, region, vocation or class, or are annoyingly or amusingly incorrect. Since 
accurate memory of words and phrases is so difficult for me, I might perhaps be 
tempted to suspect, like the fox who lost his tail, all so-called reproductions in direct 
oration, yet when someone whom I knew well recalled what her tutor said to her, and 
What she replied, at least 40 years ago, I wondered if her auditory or auditomotor 
images were at times as reliable as my visual images. Might not auditory images in 
Some persons also resist time's ravages? On this point I recall no experimental 
evidence: now that recordings of speech can be uncannily faithful, this field of research 


Seems attractive. 
V. HISTORIANS, BIOGRAPHERS AND NOVELISTS 


The social psychologist’s attitude to the treatment of conversations by students 
of history and biography, and by novelists, is too seldom made clear. Who believes 
m the factual accuracy of records of conversations with the famous dead? Some 
People now smile at the ‘Scrap of Paper’ and the ‘Contemptible Little Army but 
m World War I most British people believed that the literal German equivalent of 
these words had been spoken by highly placed enemies, and our Government did 
not strive to correct them. If there were a French equivalent of 1066 and All That, 
‘Let them eat cakes’ might appear in it. One writer asserts that Marie Antoinette 
Meant ‘brioches’, and André Castelot writes that according to Mme de Boigne, 

adame Victoire, daughter of Louis XV, said ‘with tears in her eyes, during a period 
[) Scarcity, when someone was talking of the sufferings of the unfortunate people 
Who lacked bread: “But if they could only resign themselves to eating piecrust !”? 

(In quoting these alternative renderings, I do not suggest the absence of others 
equally amusing and regarded as more credible.) Ought psychologists to be sceptical 


About ‘literary’ reports of conversation? Sir Harold Nicolson wrote: 


ation at Agathon’s supper party, or to listen to the chatter 
to hear Dr Johnson thundering away in Fleet Street... 
2 i i . These reporters of conversation need not be as gifted as 

tole France in carpet slippers T p tious or even naïve, and from time to time 


lato; į AAE to be unpreten! 
hoy us M ie pun aoe vie nificance of which they have obviously failed to under- 


8t; a f 

"^d. This adds conviction to their reporting. 

Was Sir Harold smiling unilaterally ? These later paragraphs seem serious: 

mon and modestly recorded the conversation of their heroes, 
8 should pie who have: SiS a Eckermann (Goethe’s secretary) and Philip, 5th Lord 


a i "s conversations for 21 years. 
Ope, ke of Wellington's co: j - 
B ig tio aap ie ca are, compared. to Boswell, untarnished mirrors; there is 


blique about their reflection, and the impression derived from such records is often 
ailed and valuable than the most detailed biography. 
arrived at Boswell.* J oseph Wood Krutch has lovingly 


Iti : 
i 15 delightful to overhear the convers: 
© wrestling school of Taureas, or 


RON is 
` 9, inevitably, we have 
an I thank Prof. L. C. Knights for help in the following examin; 
Tustworthy reporter. 


ation of assertions that Boswell was 


19-2 
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studied a mass of writings about ‘the first boswelliser the world has ever known’. 
From Krutch and from Boswell himself we know that he touched up his accounts, 
seeing to it that ‘Sir’ occurred in most of the reported remarks, especially of 
the ‘knock-down’ kind, and that Boswell translated into ‘more stately and more 
decorous Johnsonese’ some of the great man’s remarks about sex and physiological 
functions. It is important to read Boswell on his own accuracy of reporting: 
I was so wrapt in admiration of his (Johnson’s) extraordinary colloquial talents, and so little 
accustomed to his peculiar mode of expression, that I found it extremely difficult to recollect 
and record his conversation with its genuine vigour and vivacity. In progress of time, when my 
mind was, as it were [and here comes the famous phrase] strongly impregnated with the 
Johnsonian ether, I could with more facility and exactness carry in my memory and commit to 
paper the exuberant variety of his wisdom and wit. 
Boswell often records whether in a particular instance he did or did not write notes 
of a conversation soon after it occurred. ‘Sometimes’ he made them ‘very 800? 
after’ a conversation which he considered to be significant. ..in a simple system of 
abbreviation omitting many syllables or words which can readily be ‘supplied '- 
(The last sentence may make an experimental psychologist wince four times-) 
Boswell used this shorthand not to record words as they fell, but to save time ” 
making, at the first opportunity, notes to be incorporated in his Journal. 
My method is to make a memorandum every night of what I have seen during the day. By this 
means I have my materials always secured. Sometimes I am 3, 4, 5 days without this journalisin£- 
When I have time and spirits, I bring up this journal as well as I can in the hasty manner 1n 


which I write it. ..the interval allowed to elapse between the notes and the *writing-up' tende! 
to lengthen from a few days to a few weeks. 


Krutch tells us that 


in Boswelliana, Johnson is reported to have said of ‘old Sheridan’ and his schemes for the 
improvement of elocution ‘He is like a man attempting to stride the English Channel’ and then 
‘It is like setting up a candle at Whitechapel to give light at Westminster.’ In the Life, Johnson 
is made to say ‘Sir, it is burning a farthing candle at Dover to give light at Calais’. 

A pretty example of condensation ! 

I have been privileged to ask some successful novelists how, and for what purp 
they invent conversation. To some of them, ‘Did A (a real, living person) ever gor 
just that?’ seemed a reasonable question for a scientist, lawyer or judge, to ask, bu 
of little interest to a novelist trying to impregnate himself with the ether of 9? 
imagined hero. Some referred respectfully to ‘psychological truth’, but a psycho 
logist would use neither of these words with the meaning they seemed to bear ss 
novelist’s mind; correspondence between the impression produced on the reader 
average intelligence and sensitivity, and that which the writer tried to convey " 
words given to the character who spoke them. One writer said, in effect, ‘The nove , 
builds up the character: if the reader accepts it, a confidence trick has come MR 
Perhaps reviewers are more resistant than the average reader to confidence bec dós 
This might explain why one wrote, of the dialogue in I. Compton Burnett's be g 
* Occasionally I find the same fascination in reading this prose that comes from pir. 
at a knitting pattern. Instead of the hard, short sentences, there might s km 3 
“k6, p8, psso””’. Her admirers would object that she hints at -— * g 

Jevels of personality and character to be inferred by sympathetic readers. M 
Elizabeth of the German Garden, thought her insensitive 


oses, 


Forster, who knew 
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lower forms of truth’, for example, a correct description from memory, of his 
necktie. 

One is sometimes asked why psychologists, who depend so much on conversation— 
this appears to be the belief of the man in the street—seldom write novels. I believe 
that strict training in psychological observation of oneself and others may diminish 
or even destroy the ability to invent conversation. A psychologist, trying to do this, 
Seems likely before long to reflect that the heroine couldn’t say the sentence he has 
attributed to her, and since she never existed, the whole exercise is pointless. I once 
heard Dr C. S. Myers, describing to a psychiatrist a convincing example to support 
a suggestive hypothesis, break off with ‘Sorry; I’ve “fused” two different cases’. 

or such a slip Boswell might have thanked God. 

Tam inclined reluctantly to agree with the view that while it may always be profit- 
able to know how a novelist’s mind works, to speculate about the ‘psychology’ of his 
characters may be a waste of time. If to impersonate on the radio a famous character 
is another kind of confidence trick, it should interest the psychologist to observe 


When and why the trick succeeds, Or fails—for him. A popular, intelligent and 


irritating broadeaster's speech bristled with so many cultivated mannerisms that it 
Usually, however, the sentences 


Was an easy attraction for stage impersonators. ) € 
attributed to him were so fatuous that knowing him and his profession, I could never 


enjoy the skit. 

I remember—accurately I think—a few phrases because they seemed unusual 
în their context: Prof. Samuel Alexander, with one of his serious twinkles, describing 
a certain original thinker as a clever donkey : Sir Charles Sherrington, renowned for 

D 


Pauses in the middle of a sentence when he fastidiously sought the only really suitable 
Word, criticizing an impressive procedure which claimed to be scientific as ‘just... 
okey-pokey’ ; Bertrand Russell reminding a restive, reddening Rutherford that the 
atom-models he was displaying were conceptual constructs, and Dr W. H. R. Rivers 
ee serting that in high-table conversation, Cambridge dons are concerned to discover 
! à statement is true; Oxford dons to formulate an epigram about it. y e these 
ases, when spoke, as striking as they seem to mo oat. quote p ae *- their 
Original visual and auditory context? Have they resisted the forces o 3 he ‘dream- 
Rone. T believe they have, but am sobered by thoughts of that fusion between 
p png Dec newspapers published discussions between their 
“porter and a number of well-known persons, including the ssanbuhep of Canterbury 
“nd Jean-Paul Sartre: were the actual words recorded at the time? Martin Mayer s 
Madison Aven ; U S A. is based on many interviews with New York advertisers 
‘nd the claim rit Eh that these accounts are correct. It seems not improbable that 
j ited? This question becomes more im- 

m newspaper editorials and correspondence. The 
roblems of theoretical as well as practical interest 


E : the identification of voices: what 
h Psy chologists as well as to judges. One concerns 


Ppens if th. - lleged to have spoken a sentence asserts that he was im- 
Personat d? 6 ppeaker oe rt case, the answer required to the question ‘Had an 

e u , ` eiie E 
Atos voie, In a recent eal copied?” was inevitably based on subjective criteria. 
I oice been successfully 


UCM 
‘gine the same question being asked of a layman about à painting! When astory, 


recently 


Or E : i 
nt every week, judging ffo 
9f automatic recorders raises P 
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true or imaginary, is broadcast by an unpractised speaker, a recording is often made 
and edited in a manner which has been fully described on Network Three, for the 
benefit of amateur tape-recorders. There is an attempt to improve the manner and 
yet to retain the speaker’s individuality. Even if—and this seems unlikely—no 
important word is ‘improved’, annoying hesitations and tiresome repetitions may be 
deleted. Then, if the story sounds too smooth, ‘well now’s’ can be added to taste. 

It appears that the admissibility in courts of tape-recordings, which varies in 
different countries, is being actively discussed in many circles. 


VI. ELECTRICAL RECORDINGS: ETHICAL AND LEGAL IMPLICATIONS 


Up to now, ethical questions have been ignored, yet *What right has anyone to 
tape-record a conversation without the speaker’s knowledge and previous or 8U27 
sequent permission?’ has naturally been raised in psychological circles. The surrepti- 
tious use of both the tape-recorder and the one-way screen are regarded by some 8$ 
half-way to ‘1984’. Dr Robert Jungk’s Brighter Than a Thousand Suns has been 
severely criticized by some scientists qualified to judge his assertions about physics: 
To a psychologist the book is interesting, since the author distinguishes between the 
degree of authenticity of thereports of speech; for example, ‘It is said that A said. . - ; 
‘A said, observed, remarked...': a conversation is reported with one speaker § 
warning that the words printed may not have been those actually used. Tape 
recordings in American ‘hearings’ are freely cited. The conversation of Germa? 
physicists interned in England, on hearing that the atom bomb had been dropPe 
on Japan, was reported by a British army officer who, Jungkh alleges, did "^ 
understand physics well enough to give areliable account. In one instance the German 
officer’s conversation was tape-recorded without their knowledge. 

A question which perhaps raises ethical and legal problems concerns the degree 
of trust which can be placed on any person's account of an important discussion 12 
which he came off best—or, since he may be gifted with a sense of dry humour—wors* 

The query, tiresome enough, ‘Did he say it?’ is at times less important than ‘Did 
he mean it?'. There are noticeable individual differences in ability to interP g 
facial expression, gesture, and speech melody, even in a fellow countryman. But wie 
if a foreigner speaks his own language well and yours badly? Psychiatrists, lawY' e 
and police officers, not to mention diplomatists, may often ask themselves 
question. Students of communication and social psychologists might help them 
find more satisfactory answers. j 

In a discussion following the address on which this article was based, Prof. Mace $ 
expressed opinion was that while scientists desire, as a basis for hypothese d 
experimental data rather than anecdotes, true anecdotes may lead to fone". 
observation and detailed experimental research. T venture to hope that this hi? 
may be taken. 
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APPARENT CHANGES IN THE VISUAL THRESHOLD: 
CENTRAL OR PERIPHERAL? 


By NORMAN F. DIXON 
University College, London 


An experiment is reported which examines the issue of perceptual defence by measuring the 
threshold of one eye during the subliminal presentation to the other eye of anxiety-producing 
Stimulus material. 

By comparing the discrimination thresholds for each of two complementary colours with the 
ratios of these colours that are required to produce an achromatic mixture, under two conditions 
of subliminal stimulation, an attempt is made to distinguish between peripheral and central 
changes as likely factors in perceptual defence phenomena. The evidence from this exercise 
Suggests very tentatively that ‘perceptual defence’ depends upon central as opposed to peri- 
Pheral mechanisms and that these underlie changes in the decision processes of recognition. 


INTRODUCTION 
" In an earlier paper by the author (19585) an experiment was described which 
Mvestigated the controversial issue of perceptual defence by a somewhat new 
*Pproach. Instead of adopting the traditional technique of comparing recognition 
hresholds for ‘emotional’ words with those for ‘neutral’ words, the practice was 
Adopted of measuring the visual brightness thresholds for one eye during subliminal 
Stimulation of the othe? eye, with, respectively, emotional and neutral items of 
Stimulus material. It was claimed for this method that since the subject never con- 
ag perceived the stimulus material and was not required to make a verbal 
*Ponse, the possibility of voluntary suppression was ruled out. 
Taj € results from this experiment suggested that the visual threshold was generally 
"sed for emotional as opposed to neutral words. They also suggested, in line with 
"hdings from 8; research by Blum (1955), that a period of heightened sensitivity 
recedes that of lowered sensitivity for anxiety-producing words. Finally, the results 
tiga a sex difference, in regard to threshold changes determined by particular 
Ords, such as might be predicted on a priori grounds. The apparatus used for this 
Periment, schich involved the methods of closed loop control, has been described in 


S 
“Parate paper (Dixon, 19584). 


d 
h 


Si 


Ubseque i r Haider of the University of Vienna carried out a 
i rent: in thi sari, © In Haider’s experiment the threshold 


lar e * t 
Xperiment using the same apparatus. ; 
T or g "mi :mulation of the other eye with each 
n à i ulation o T en 
of 4,5 Ye was measured during subliminal stim) 


e ‘ t’. The results showed a one- 
four words, ‘cancer’, ‘breast’, ‘S 


" tance’ and ‘recan 

co Correlation between the threshold level for each of these words and the order 
wh: 

ing uch these same words had been rar 


nked for emotional unpleasantness by an 
e ; 
Pendent group of fifty subjects- 


ex, the assumption that these results were not fortuitous at least four sorts of 

jes nation aei themselves. Either there was a change in the sensitivity of the 
ri à : à i a 

th, Phera] receptor, or there was à central blocking of that channel which mediated 


anxi : : a change in the decision process under- 
lyin Xiety-producing stimulus, 0T there was 8 g 


8 the making of a response, °F finally, there was some combination of these 
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possible effects. It is noteworthy that these hypotheses are quite compatible with 
recent findings regarding the regulatory function of cortico-reticular mechanisms 
(Samuels, 1959), and it is in the context of this evidence that they are exemplified in 
the following highly simplified block diagrams. 


Receptor 


stimulus” € CN 


Visual cortex 


Brain-stem 
reticular 
system 


Diagram 1 


According to this model cortical discrimination of sensory impulses in the specific 
pathway p, evokes, through the projection p, and reticular pathway Ps inhibition ° 
the peripheral receptor. This inhibition will in turn reduce activity in the collateral Ps 
thus reinforcing the suppressive characteristics of the reticular system. ted 

In support of this hypothesis Dodt (1956) and Granit (1955) have demonstra "n f 
facilitatory and inhibitory effects on retinal ganglia and optic tract by retiou 
stimulation. 


A second possibility is depicted in Diagram 2. 


Receptor 


— Pi 
Stimulus oo Visual cortex 


Brain-stem 
reticular 
system 


Diagram 2 
fie 
Here the cortex as a result of discriminating sensory impulses in the Pe a 
pathway p, controls via its projection p, activating mechanisms of the ime able 
thus influencing its own level of arousal via the return path p;. There is cons! 


E 5 ch 
evidence from animal studies for a regulatory mechanism of this kind (F I o ff 


u 
Hernández-Peón, 1955; Gangloff & Monnier, 1956, et al.). An important fea’ those 
the mechanism is that the impulse velocities in the specific pathways excee 
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dee bia formation (French, Livingston & Hernández-Peón, 1953; French & 
sen ez-Peón, 1955). This, as suggested by the experimental work of Ingvar & 
n er (1955), makes it possible for the occipital cortex to influence brain stem 
| Seg initiated by direct optic collaterals, p, in Diagram 2. A second important 
is "we also supported by experimental evidence (Gellhorn, 1954; Lindsley, 1956), 
E. consciousness of the specific afferent supply can only occur when the sensory 
pulses reaching the cortex are coincident with reticular arousal of this area. 
lo PA it may be added for this model that there is much evidence of a psycho- 
D E kind for the existence of just such a filtering mechanism in sensory channels 
Pen ese neural arrangements would provide (Broadbent. 1958: Bender, 1952; 
igrew, Allport & Barnett, 1958). 


Receptor 
Visual cortex 


Stimulus 


Motor cortex 
Effector 


Thalamic 
reticular 
system 


Diagram 3 


in as much as the controlling influence 
h the thalamic reticular system upon 
r this mechanism has been provided 


Ta model differs from the previous ones 
Ston cortex acts either directly or throug 
yt T Outputs, Neurophysiological evidence fo 

he work of Bernhaut, Gellhorn & Rasmussen (1953). . : 

- t will be clear from the foregoing highly speculative discussion that far from being 

™Mpossibility (Howie, 1952) threshold regulation as a result of diserimination 


e k : 
OW the level of awareness is à psychological phenomenon for which several neural 


“chanisms exist. Any of these mechanisms working independently or in combination 
in ‘perceptual defence’ experi- 


» it is suggested, produce the effects reported s 
(1o ts. Nor are these the only possible mechanisms; thus Babskii (1943) and Granger 
57) have described threshold changes ascribable to autonomic activity, while 


erman (1938) has provided evidence for changes in retinal sensitivity produced 
the local application of adrenaline, & substance which is also believed to produce 
cortical arousal response by its action upon à specific portion of the midbrain 


mentum, (Rothballer, 1956). 
igi, e Deriment reported here has 
hi inate between these different me 
Sent er the site of threshold change 1$ 
Tally located. 
With : es this by comparing changes 
he change in the ratio of these 


by 
t 


a more modest aim than that of attempting to 
chanisms. It is merely concerned to discover 
likely to be the peripheral receptor or more 


in threshold for two complementary colours 
colours to produce apparent achromaticity. 
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: The rationale for this method is that if any observed change in threshold for either 
of the two complementaries is paralleled by a change in the ratio of these colours for 
achromaticity it suggests the possibility of a change in sensitivity of the peripheral 
receptor system. If, on the other hand, the threshold for red, say, goes up but the 
amount of red in the red/green achromatic mixture remains the same it would seem 
to exclude the possibility of a peripheral change (e.g. model I) and imply therefore 
a central change (e.g. models II or IIT). 

In the context of these more general hypotheses the research examines, first, the 
form of threshold change over time, as a function of different sorts of stimulus 
material presented below threshold to the other eye, and, secondly, the effect upon 


differential colour sensitivity in one eye of subliminal stimulation with light of 


different wavelengths to the other eye. 


APPARATUS AND METHOD 
The apparatus is shown in Fig. 1. 
Light from a 1 kW. i i 
g kW. tungsten lamp 77 passing through a condenser C and infra-red als That 


]ter pie 


divided between the t i a 5 
passing through W. ii. pairs of neutral continuous function log wedges Wi and We 
ithe Hircsttipi] P uces an image on the inner face of Lummer prism P of stimu. 
a We rip ho. : er S. The wavelength of this light is determined by an Ilford t£ricolou 
at Fa. The image within the prism is focused by means of the lenses L, and Ls. Light pa og 
Mina. T E pen n cam by L, and L, upon the inner face of the Lummer Mnich 
prism P4. Also incident upon this inner surfac ind 1 mp I 
passes through the Ilford Minus filter 7. rface of P, is light from the tungsten lam] 
Between prisms P, and P, is a diffusing glass (opal-flashed). P, consists of a Lu mmer eo 
whose internal surface is, apart from a small circular centrál ^ 5 o. opaque to light ente 
from P, and reflecting of white light from the lamp D. perture, opaq ‘ 
By this arrangement the subject who regards the two prisms through the stereoscope emm 
focusing system Ls, Le, L; and Lg ‘sees’ with his right eye a coloured image of the stimulus “eh 
on a lighted background and with his left eye a circular patch of light on a slightly less 


sing 


background. mo 
EDO iny € i 

The experimental method involves, first, determining the subject’s threshold F 5 our? 

th 


material presented to the right eye, and, secondly, the controlling by the subject of th 
the circular test patch visible to his left eye. Control is mediated by a lever X operate nsitY o 
subject’s right hand which, via a motor and the variable wedge W,, controls the inte 
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light incident upon the near face of the mixing prism P,. Values are so arranged that when W, 
18 moved from one extreme to the other the colour of the spot changes from pink to blue green. 
At some intermediate position the spot is seen as achromatic or grey. This spot can be indicated 
by the subject via a press button on top of the control lever. 

: The thresholds for red and green, and the ratios of these colours required for seeing grey. are 
indicated on a dial, which moves consonant with the subject-controlled wedge W,. A light signal 
9n the dial indicates the grey point indicated by the subject for each excursion from one colour 
to the other, 

To obviate the subject working on anything other than visual cues in making his colour 
discriminations the speed of the wedge motor varies randomly from trial to trial. This is achieved 
by a uniselector activated by the subject’s control lever which switches different resistances 
'nto the motor field circuit. Each of these resistances is itself variable by Z. 

The various values used for the filters, etc., were as follows: 

Wedge W, —0-10 density units per inch with a range from 0-1 to 0-63. 

Filter I^, —Ilford tricolour no. 203 which transmits freely from 6000 A. to infra-red and whose 
absorption increases with decreasing wavelength from 6100 A. This filter absorbs yellow-green, 
iom, blue-green, blue-violet and ultra-violet fairly heavily. Its transmission value for tungsten 
ight is 34%, : 

Filter I^,—Ilford no. 302 Minus Red. This filter absorbs orange and near red heavily although 
Absorption decreases from 6800 A. to infra-red. Transmits increasingly from 5900 A. towards 
4 * With a secondary absorption maximum at 4100 A. Transmission reasonably free from 

W: to 5400 A. Transmission value for tungsten light 2 %- - —(— 

ilter F : EMT. n ;his is the same j 1 3 
"» earns ie a oe pem qe ds 1° 54’, brightness I-8 1fls. Brightness 


Test pat 1 

patch (as seen by left eye)—visual an; : 
ackground 1-9 Ifls. Ypi ht eye background brightness 2-9 Ifls. Angle subtended by stimulus 

Words 2° 94; MTB, MB. 


Subjects 
nt of Psychology at University College, 


Right f Departme 
males, four females, all members o: p: Ishihara test. 


o; Loe "xi : 
ndon. All showed normal colour vision as indicated by the 


Procedure 


was asked to look into the stereoscope and report upon 


Afte " . . 
he sar pass y re was explained to him: he was told that if 


° colour of i he lever 
the test patch. The action of the d x W- 
e red and if he pulled it back it 

W a "Shed the lever forward the spot would gradually becom 


d ze e two extremes he would see it as colourless. . 
epi) Dayama Pien eee aie v, rer so that he alternately saw the spot as ‘just 


9 wW ; P 
Boin, vas then instructed to manipulate the lev T S° ked to indicate (by pressing the button) 


red’ m : z m 7: Be w 
E EL dee ua p pea. pde hat point at which the spot, became grey or 


rj Ds 
Colo, 5 "ly traverse from red to green or vice versa t 
°urlegs, 


t was set at the colourless point and the subject’s right eye 
h subtended the same angle as the stimulus words. 
On] he method of limits using ee 
Y. The s j ken as that value not equalled or improved upon for the 
"x o i n em ren threshold determinations half the yankee group A 
E the bar of ‘a ti 1, tl s other half, group B, in green. For both groups the light intensity 
T al] subse, ela vas set at 0-2 log units below the determined threshold. : 

cere rinm 4 8 ed as before with controlling the spot. Each subject 


9 subj i e roce wn : À 
Nd Biven te Wet-thhenSnelecsiee Top d to green and back again within each trial. During 


thresh Several practice trials the spo v 
Thread found for a line of light whic 
told determinations were made by t 


h. D 
Sub; S Seen anything through the stereoscope apart from the colour test patch. None of the 


8 reported seeing anything. 
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RESULTS 

The curves in Figs. 2 and 3 show the changes in threshold for red and green and 
the change in the relative amount of red and green to produce grey, as à function 
of time, for the two groups. 

It wil be seen that, in respect of thresholds recorded for the ‘emotional’ and 
‘neutral’ words, respectively, the curves of the one group are very nearly an inversion 
of those for the other. 

For the purposes of a statistical test of this difference the thresholds on the first 
two responses in each trial have been compared with those on the last two responses: 
In the case of the ‘red’ group five out of the six subjects showed an initially higher 
threshold for red and lower threshold for green when E words as opposed to N words 
were presented, followed by the reverse effect wherein the threshold for red fell while 
that for green rose. Using a two-tail test the differential change in the red threshol 
for the two sorts of word for the A group is significant at the 49 level of probability 
(t = 3:95). The change in the threshold for green for the mem aud was also sig- 
nificant (t = 3-18). 

In the case of B group for whom subliminal stimulation was in ‘ green’ the differen 
change in the green threshold fell just short of that required for statistical significa 
(t = 2-16). For this group the parallel change in the red threshold also fell short 0 
that required for statistical significance. 

For both groups the difference between the thresholds for the two sorts of stimulus 
material was greater for the colour with which they were subliminally stimulated. 

The difference between the two groups in respect of the direction of change ™ 
threshold for the two colours is significant at the 2 % level of confidence in the cas 
of both the ‘red’ and ‘green’ thresholds (t = 3-18 end 3-78, respectively, with = 
au. ro x ey Sy out of a subjects showed the changes remarked up? 

p NN gn tes (two-tail) this is significant (P < 0-04). . the 

Mong with the changes in threshold for the two colours there went a change 1? 
ratio of red to green for the perception of grey. Whereas the ‘red’ group showe 
significant (£ = 3-498, P < 0-02) increase in the amount of red for ‘N’ words s 
decrease in the case of ‘E’ words, the ‘green’ group showed the reverse € ect 2 
difference between the groups being significant at the 2 9/ (two-tail) level of con dene 
(t = 3°58). d 

Summarizing the findings so far it can be said that whereas the red group 9 
during presentation of the ‘emotional word’ a generally lower but progres 
increasing sensitivity to red with decreasing sensitivity to green, the other £" a 
showed a generally higher and increasing sensitivity to green diit an insigni? 
decrease in sensitivity to red. the 

This apparent anomaly, wherein the one group showed a lower sensitivity we 
colour component with which they were subliminally stimulated, whereas the E is 
group showed a raised sensitivity to the colour with which they were stim ate E 
consistent with the results from a second experiment which will be referred to ag ; 
later in this paper. : pert! 

If the changes in threshold resulted from a change in sensitivity of the pore sin 
receptor system, then it might be expected on a priori grounds that the o an 


tial 
nce 


how ed 
sively 
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the ratio of the two component colours to produce the subjective experience of grey 
would parallel the changes in threshold for the individual components. A glance at 
Figs. 2 and 3 shows this to be in fact the case when the subliminal stimulation was 
green but not when it was red. 

In other words the green group showed not only a heightened sensitivity to green 
when the E word was shown but also under these conditions relatively less green in the 
red/green achromatic mixture. The red group, on the other hand, showed a very 
much raised threshold for red, but less red than green in the achromatic mixture 
during stimulation of the other eye with the E word. 

This difference between the groups points to another fact with certain theoretical 


Implications. 


Achromatic_ - 
o 


Relative scale units intensity red component 


| Responses 
to right eye red, six subjects. E = Emotional 


imulus Š 
M N.S. = no stimulus. 


Fig. 2. Experi A, 
Experiment I, group eutral stimulus, 


stimulus, N = n 
h show the achromatic mixtures for the 

i Jour conditions are in fact means 
in Figs. 4 and 5. Examination of these 


2 and 3 whic 


" Omatic when traversing from T 
wed during stimulation with an 7 

: ith the ‘green’ group, on the other hand, 

N traversi en 

" ; sing from red to gre 3 
"ting blend stimulation with the E word than with the N word. 

en traversing from green to red, 
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went further in the red before signalling achromaticity during presentation of the 
E word than when the N word was presented. Ne 
In other words, having just seen the test spot as the same colour as that with which 
they were in fact subliminally stimulated, both groups showed a tendency to go on 
seeing it coloured longer when the stimulus to the other eye was an E word than es 
it was an N word. Five out of six subjects in group A and four out of six in group 
contributed to this effect. For both groups together this finding is significant at the 
2% level of confidence by a two-tail test (t = 2-67). 
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Fig. 3. Experiment I, group B, stimulus to right eye green, six subjects. E = Emotional 
Stimulus, N — neutral stimulus, N.S. = no stimulus. 


y be seen 


The relative effect of applying no subliminal stimulus to the right eye ma; y evoke 


in Figs. 2 and 3. The effect appears, generally, to be somewhere between tha 
by the two sorts of subliminal stimulation. otes? 
One implication of this finding is that, irrespective of the meaning it conn s 
subliminal stimulus to one eye has an effect upon the sensitivity of the other the 
The most striking occurrence of this tendency was in the (green) B ae ja for BO 
subjects in this group showed a greater difference between the green amore either 
and N words, respectively, than they did between the thresholds recorded ther ey” 
of these words and those recorded when ‘no stimulus’ was exposed to the d ip ail) 
By the sign test this result is significant at the 5 °% level of confidence ( ' 
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oup B, 


E= Emotional stimulus, 


Gen. Psych. 51, 4 


306 Norman F. Dixon 


Discussion 


This study was based upon an earlier research which suggested that the sine 
brightness threshold of one eye could be changed by subliminal presentation © 
different sorts of stimulus material to the other eye. 

The method was designed to discriminate between central and peripheral ponn 
as likely factors in threshold change. In particular it investigated colour i 
changes, as a function of time of response, for two sorts of stimulus material, th 
effect upon these changes of using different wavelengths for the subliminal stil 
and the relationship between colour threshold changes and changes in the relativ 
amounts of these colours for the subjective experience of grey in the test patch. " 

The results are consistent with those from the earlier experiment to the hene 
that they suggest that the emotional connotations of a stimulus presentation to 2 
eye will affect the threshold recorded for the other eye. They suggest, moreover, n 

those wavelengths for which the threshold changes are determined by the waveleng 
of the subliminal presentation. despa 
The slopes of the different threshold curves suggest that whatever their inm 
threshold subjects become increasingly sensitive to perception of the colour in W : 
the ‘emotional’ stimulus item is being presented and relatively less sensitive 
component in which the neutral stimulus is presented. : nulus: 
An anomalous finding is that, in terms of the colour of the subliminal stimu ly 
threshold changes differed for the two groups. Whereas the red group were Lai 
less sensitive to red during the presentation of E words the green group ki inal 
nificantly more sensitive to green during the presentation of the ‘emotional’ sublimi 
stimulus item. ety 
A possible explanation of this finding is that whether the response to ee 
material will be one of vigilance or one of defence might well be a function S 
cues presented simultaneously. In this case the ‘other cues’ could be the THe il from 
red and green. That these results are not fortuitous is supported by the finding? n 
a second subsidiary experiment to which reference was made earlier. This mem 
differed from that already described in only one respect. Instead of the ne 
stimulus consisting of the negative image of the anxiety word it consisted 
neutral word ‘stance’, the word which in Haider's experiment, describe 
evoked the smallest rise in threshold.* 

For the experiment referred to half the subjects had the words CANCER and 
in green, the other half in red. The threshold curves are shown in Figs. 6 & 7 resp? ^ 

While there are considerable differences between these curves and those : 
other experiment, it will be seen that the main results were the same, name sd 
during the presentation of the anxiety word the red group showed a raise thre 
for red, while the green group showed a very much lowered threshold for g°°°™” 
rise in the red threshold for the red group and fall in green threshold for ney a m 


group were greater than the rise in red threshold for the ‘green’ group aP 
green threshold for the red group. 


to that 


grANCP 
ctivelY 


" direct Dun 
* These results are consistent with Kravkov's (1941) finding that adrenaline, and such in rons? jt" 
ulation as acts sympathico-mimotically, decrease visual sensitivity to red-orange light and in 
green-blue light. 
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The question remains as to whether the observ 
gre in peripheral sensitivity or some more puce eri eae 
E = between changes in threshold for the component colours and 
hod. etes i ratio of these components for experiencing the test patch as achro- 
mid not sufficient to exclude the possibility of variation in peripheral sensitivity. 
is some evidence for à more centrally placed determinant of threshold change. 


ks [ 
E 


NS. 
E 
g 12 F 
E Red 4-9 a Cancer 
-MF “~-e 
3 Ts _—@ Stance 
E — 
PETI 
E 09 U "aln al Cancer 
E ;; ll - 
3 Achromatic She ,, eStance 
S iin = Cancer 
p 7-e---- ə Stance 
2 07 
o 
mm 
S 06 L 
- A —— e 

05 L Green __--@-~ < Cancer 

9 M LenS Stance 
X- 
04 t 
d 4th 5th 


Ist 2nd 3r 
Responses 
group A, stimulus to righ! 


Fig. 6. Experiment II, t eye red, six subjects. 


es were greater for the colour with which the 


Sub; 
iens was subliminally stimulated. If the observed changes were a function of 
sho o rais in peripheral sensitivity, then any changein threshold for one of the colours 
Se have been accompanied by an equal and opposite change in the complementary 
T thresh 
T shold. ; ; 
to n the second place the variations in the achromatic range are extremely difficult 


Dto Xplain as a function of peripheral change but understandable in terms of decision 


cesses, 

ope Propos of this the evidence suggests the possibility that the subliminal stimulus 

o» , ates upon the probability matrix underlying recognitive processes, thus delaying 

cop, @Neing recognition of those classes of events which have characteristics in 
H o . 

S a with the ‘emotional’ stimulus. — 
Useg ^? an eventuality does not of course imply volu 
Neva Y critics of the traditional perceptual defence ex 

aware of the stimulus item, nOr required to make a verbal report, there is no 
: 20-2 


In 
the first place the observed chang 


ntary suppression in the sense 
periment. Since the subject is 


308 Norman F. Drxon 


reason to suppose that he would voluntarily delay making the quite innocuous re- 
sponse of moving the control lever. 

In conclusion let it be said that this was a speculative exercise in the development 
of a technique to distinguish psychologically between the operation of certain hypo- 
thetical neural mechanisms. Manifestly, it has raised more questions than it has 
answered. If nothing else it has at least demonstrated the need for further research 


in this area. 
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Fig. 7. Experiment IL, group B, stimulus to right eye green, five subjects. 
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THE EFFECTS OF STIMULANT AND DEPRESSANT DRUGS 
ON THE BIDWELL PHENOMENON 


By SATORU AIBA 
Institute of Psychiatry, University of London 


The effects of amylobarbitone and dexamphetamine on the Bidwell phenomenon were studied. 


The measuro used as the dependent variable was the intensity of the red coloured stimulus which 
was necessary if it were to become just visible when followed by a fixed white stimulus. It was 
found that the intensity threshold of the red stimulus was raised under amylobarbitone and 


lowered under dexamphetamine. There was a difference in the latent period of the action of 
these drugs, dexamphetamine acting much more quickly than amylobarbitone. Possible physio- 
of the phenomenon are discussed and the 


logical mechanisms responsible for the production ; ‘ 
Tesults of the present experiment evaluated in the light of available evidence concerning 


the action of drugs on these processes. 


I. INTRODUCTION 
‘ ugh asector disk such as the one illustrated 
in Fig, 1, rotating in the direction of the arrow, the stimulus becomes imperceptible, 
and instead its negative after-image is seen in the place of the original stimulus. In 
order to obtain an adequate effect, the disk must be sufficiently illuminated and the 
Speed of rotation be somewhere in the region of 5 r.p.s. When it is seen under favour- 
able conditions, it gives the observer the impression that the negative after-image is 

© stimulus being presented, for the original stimulus cannot be seen at all. The 
Phenomenon was first demonstrated by Bidwell (1896), and since then it has been 
tequently referred to in text-books of psychology and ophthalmology. 


P m 


Ifa coloured light stimulus is viewed thro 


Fig. 1. Bidwoll’s disk. 


in a series of experiments instigated by Lehmann’s 


elimina É tudied the effects of drugs on this phenomenon. They 

se meg Sue ka -— is the result of the eye's response to the coloured 

T Mulus hemes $ uh the white light that followed it. In order to get a measure 

fü s bns ees pom white light, they measured the highest intensity of the 
y effec 


E 
p Some & Aiba (1957), 
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coloured stimulus that a given white light could suppress completely. (We shall refer 
to this critical intensity of the coloured stimulus as the threshold of the coloured 
stimulus.) In one of their experiments, Eysenck & Aiba found that the threshold 
of the coloured stimulus was raised by amylobarbitone and lowered by dexamphet- 
amine. In another experiment, however, they found that both these lowered the 
threshold. The main difference between the conditions of the two experiments was 
that, whereas in the first case the duration of the succeeding white stimulus was 
relatively long (125 msec.), in the second experiment it was generally much shorter 
(40-120 msec.). The authors inferred from this that the discrepancy of the effects 
of the drugs was due to this difference in conditions. They concluded that the main 
effect of amylobarbitone is to raise the threshold of the coloured stimulus and that 
of dexamphetamine to lower it, provided the duration of the succeeding white stimu- 
lus is equal to or longer than 125 msec. This conclusion is still tentative in view of the 
presentation of an additional white stimulus before the coloured stimulus which 
occurred in the first experiment, but not in the second one. Although the change 
in the length of intervals between this additional white light and the coloured icum 
did not have any apparent effect (see Eysenck & Aiba, 1957, fig. 1), the results © 
the first experiment might well have been different without this additional white 
stimulus. 

The present experiment was undertaken to test further Eysenck & Aiba’s hypo 
thesis regarding the main effects of amylobarbitone and dexamphetamine, in jen 
were thought to be optimal conditions for that purpose. Thus, the design had "ha 
following features: (1) a longer succeeding white stimulus was used to ensure that t 
unknown factor accompanying shorter durations was eliminated; (2) the wen 
preceding white light was eliminated; (3) pupillary control was introduced, sin a 
it was thought that the drugs might affect the size of the pupil and bring in 80? 
undesirable errors in the measurement. 


II. THE EXPERIMENT 


. he 
Apparatus. The apparatus used for this experiment is virtually identical with that used a a 
experiments of Eysenck & Aiba (1957). A fuller description of it appears in this article ollov- 
photograph in Eysenck, 1957. For this particular study the apparatus was set to give the i ulus 
ing sequence of events: (i) a dark interval lasting approximately 3-5 sec., (ii) a coloured E ont 
(red), surrounded by a white annulus, lasting 10 msec., (iii) a white stimulus lasting 350 the 
immediately following the red stimulus. The luminance of the red stimulus, which we phe 
dependent variable in the experiment, could be varied between 0 and 2000 ml. ep the 
spectrum composition of it was approximately 650 my into infra-red. The luminances 5 ml- 
white stimulus and the white annulus surrounding the red stimulus were fixed both at white 
(During the dark interval, the field became about a hundredth of the luminance of the 
stimulus, i.e. approximately 1 ml.) Both the coloured stimulus and the white stimulus © 
centrally fixated. The red circular area in the coloured stimulus subtended a visual pe aded 
while the outer circumference of the white annulus and the succeeding white stimulus 8U 
a visual angle of 4°. The stimuli were viewed through a 3 mm. artificial pupil. dents in 
Subjects. Five subjects were used in the present experiment, all of whom were e ab m 
a post-graduate course of clinical psychology. The ages of the subjects ranged between of 6/9 % 
with a mean of 24. None had any gross defect in vision and all had a visual acuity f 
better as tested by a Snellen chart. There were three men and two women. he centre vi 
Procedure. After 15 min. of dark adaptation, the subjects were told to look at : of the 7? 
the stimulus patch indicated by means of a fixation spot and to increase the intensity 


were 
o 


$$ 
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D by turning the knob of a variac, until they could see the first suggestion of red in it. 
dn "Mene & Aiba study, thresholds were determined by descending series—the subject 
M A down the intensity of the red stimulus till he no longer saw red, but we later found that 
TA ing series generally gave more reliable results.) The subjects were allowed to repeat this if 
fie were in doubt on the first occasion. As soon as they were satisfied with their adjustment, 
lose their dark adaptation by staying in the dark until the next trial began. Four of 
Bra els made up one session, and during the next 2 hours the same procedure was repeated 
Md 20 min. Thus, there were altogether six sessions, each consisting of four trials, and 
Pads een cach Session there was an interval of 5-7 min. depending on how quickly the subjects 
m e s adjustment. During these intervals also they stayed in the dark. Owing to the great 
Minis ty experienced by the subjects in keeping the eye close to the eye-piece and in main- 

.Ung correct fixation during the lengthy course of the experiment, a certain amount of 
p training was necessary. This consisted of repeating part of the experimental procedures, 
‘8. the first, the second and the third sessions. on three different days prior to the experiment, 
Proper; consequently, the subjects were thoroughly familiarized with the experimental procedure 

a they entered the experiment. 
w 4 ugs. The drugs were administere 
"S and their doses were identical 


l4 
ie AD dexamphetamine sulphate 10 mg. (Dexed 
Pbitone sodium 290 mg. (Sodium Amytal, Lilly), and (3) a placebo. These were given in identi- 


e à : z 

by ly appearing capsule form and taken orally. Each subject was given the drugs in random order 

Ver the 3 days of testing. Between experimental days at least a week elapsed, so the sequence 
) sting. 


6 wee 
ect due to the residual drug effects was negligible. 


Results, A preliminary analysis of the data had disclosed that there is a large day- 
9-day variation in the basic levels of threshold readings for each subject, and also 
at there is no systematic trend in that variation. Consequently, it was decided to 
àse the analysis only on relative values of the readings within each day. For this 
Purpose the average of the four readings of the first session was chosen as a reference 
Point for that partioular day, and this was subtracted from readings of all subsequent 
four trials in each session was 


Sese: 

uns of that day. Moreover, only the average of the : à 
Ventually used for the analysis, for, as the four trials are correlated, including them 

Wi : 3 ld tend to over-emphasize the results of the 


d between the second and the third sessions each day. The 
with those used in the Eysenek and Aiba experiments, 
rine, Smith Kline and French); (2) amylo- 


jance is shown in Table 1. 

ts based on all sources of variation are at a 
ortance are the variations due to drugs and 
ions. These show that the drugs 


he outcome of the analysis of var 
ight can be seen from this, the F tes! 
th.» Significant level. Of particular imp 
Ose due to the interaction between drugs and sess 


Table. l. Analysis of variance for the results of the different sessions (sessions II-VI) 


8. F 
Source D.F. s.8. M.S 
Tt 12,206 3,051-5 25.39*** 
imeem people 4 5,482 1,3706 11-40*** 
‘etween sessions 2.451 1,225:5 10-20*** 
Botween drugs 2 
Interaction 16 2,834 177-1 5.35*** 
Between sessions/people 8 2,022 252-8 T6399 
Between drugs/session 8 1,776 222-0 67e 
Between people/drugs 32 1,059 331 oar. 
Residuals 
74 27,830 am = 


Total 


##* significant at 0-1 % level. 
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produced definite effects, but that the time at which the effects of the drugs ee, 
manifest was not the same. How each drug altered the threshold in course "-— 
can be seen from Table 2. Differences between average readings under di et 
treatments were tested for their significance for each session and the results S ies 
in Table 3. It may be seen from them that there are no significant pie 
between the treatments either in session II or in session III. In sessions IV an y 
however, there is a significant difference between the placebo and pq uiae re 
and also between amylobarbitone and dexamphetamine (both at 1%) but pics 
no significant difference between the placebo and amylobarbitone in either o s 
sessions. In session VI, our last session, the difference between aiylobarbitan? mia 
the placebo becomes significant (at 1%) and the differences between ei past 
and the placebo, and between dexamphetamine and amylobarbitone still ss e 
significant (at 5 and 1% respectively). As to the direction of the effects of t te 
drugs, they were in the opposite direction, i.e. dexamphetamine lowered the thres. 
while amylobarbitone raised it. 


Table 2. The average reading for each drug in each session 


Session id II III IV v VI 
Drugs] 
Placebo 3-05 5-50 8:10 8-90 H4 
Dexedrine 2-00 4-40 3-30 510 vie 
Amytal 3-35 3-80 8-30 8-05 12:98 


i sion 
Table 3. T-tests for the differences between average readings for the drugs in each ses 


Direction t Sig. level 
Session II Pl > Dx 1:154 N.S. 
Pl < Am 0-330 N.S. 
Am > Dx 1-484 N.S. 
Session III Pl > Dx 1-209 NS. 
Pl > Am 1:869 N.S. 
Am < Dx 0-660 N.S. 
Session IV Pl > Dx 5-277 re 
Pl < Am 0-220 N.S. 
Am > Dx 5-496 -s 
Session V Pl > Dx 4:177 ‘aie 
Pl > Am 0-275 N.S. 
Am > Dx 3-793 om 
Session VI Pl > Dx 2-473 * 
Pl « Am 5-606 +. 
Am > Dx 8-080 se 


* Significant at 5% level. ** Significant at 1 % level. N.S. = not significant- 


III. Discusston 


Our findings on the effect of dexamphetamine and amylobarbitone on the v first 
of the coloured stimulus are in agreement with the result of Eysenck & E ái mple 
experiment. Thus, as far as the effects of these drugs are concerned, t one 


shreshold 


` x s Jex 
quence of stimuli ‘dark-red-white’ is not different from the more comp | 
se 
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‘white-dark-red-white’ provided the white stimulus following the red is longer 
than 125 msec. 

In this study we obtained new information about the latent period of the effects of 
the drugs on Bidwell’s phenomenon. Considering the above reported results in terms 
of the time from the administration of the drugs, we find that the threshold was 
lowered by dexamphetamine within 30 min. from the administration of the drug and 
it remained so for the rest of the testing time (approximately 40 min. from when it 
first became apparent); on the other hand, with amylobarbitone, the effect did not 
appear till about 70 min. after the administration. These figures agree fairly well with 
those obtained in a study dealing with the effects of drugs on critical frequency of 
flicker (c.r.r.). Roback, Krasno & Ivy (1952) found that the peak effect of dexam- 
Phetamine (10 mg.) on C.r.F. occurred at about 30 min. from the time of administra- 
tion, and that of quinalbarbitone (96 mg.) between 30 and 75 min. 

Before considering the mechanism of the effects of drugs on the threshold of the 
Coloured stimulus, it might be worth while noting that in Eysenck & Aiba’s second 
experiment the duration of the succeeding white stimulus was mostly below 100 msec., 
Whereas in the present experiment (and in Eysenck & Aiba’s first peua it 
Was much longer. Now, in psychophysics, 100 msec. is usually regarded ast he “ee 
imit of the duration where reciprocal relationships between time and intensity cin 
the Bunsen—Roscoe law). It is reasonable to suppose that in our e ret n 

ese relationships exist for the succeeding white caes on 2 viden "wa 
exceed 100 msec. Thus, an increase in the duration of the w nite s pes sa ci A 

he Same effect as an increase in the intensity of that stimulus, Le. a E: er hres a 
for the coloured stimulus (the opposite would happen if there prre z 
uration). This, of course, is the result of temporal summation o 


ite stimulus. 


Itis Possible that a drug may affect this temporal summation. Ifthe drug decreases 


; i ding stimulus, of a given duration 

© effici mmation, a white succee 
an deg ipn - pur as if it were of shorter duration and ny ue a nt 
intensity nie hone would happen ifthe drug inoreases it. pede) FE D = 

ena will E ly when the duration of the white stimulus is wi en aie 
empora] a em : k^ would not be surprising, fes t we ha: kee : vien 
results į pian ; i light stimulus much longer " 

8i i nvolving @ ^g 1 : : 
om thal heated! i an experiment involving a light stimulus shorter than 
we obtai 

. Msec, 

Ow then would the effects of drugs Le eg 
°ceeding white stimulus is far above 1 . 


iti : i f the white s nu 
: i erie at prit and the sole determining factor would be 
itg; * threshold of the coloured stimulus, 


anh i from this that the effects of drugs on the 
thread nay: One may be tno Bas response to the rad hom s 
ausin SER through of t which variations in its intensity migh n g ` 
abo ga change similar to tha o kinds o f evidence if the above inference is to be 
lug. Here, we are in P joi h s physiological process in es iini ai 
Which i One: wouid Bad i henomenon and is directly e P n. denso 
“fa nea iore * ES a E eem evidence of the existence of any drug 
ating light, an 


e accounted for, when the duration of the 
s in the present experiment? In 


Su 
s timulus would have no influence 
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cause exactly the same effect in that process without the actual change of the physical 
intensity of the stimulus. We believe that we are in possession of both these types of 
evidence, though it does not necessarily follow from this that the effects of drugs 
are explainable only on the basis of the facts to be presented. For instance, more 
central types of explanation are possible, though not discussed for lack of concrete 
evidence. 

One of the responses of the retina to a light stimulus is to set up an inhibitory 
potential before the excitation proper starts. The potential is inhibitory in as much 
as it is capable of inhibiting excitation, whether the excitation be the result of some 
previous stimulation or of a spontaneous activity of the retina. This is pre-eacitatory 
inhibition, demonstrated by Granit (1947). Attempts have been made to correlate 
some sensory phenomena in human vision, such as alpha-adaptation and meta-con- 
trast, with this process (e.g. Wright & Granit, 1938). There is a reasonably good 
correspondence between the size of a-waves in the electroretinogram (e.r.g.) and the 
extent to which this inhibition is active. So, one could use the f nme: as an index of 
the latter. According to this index, pre-excitatory inhibition is a function of the 
intensity of a stimulus light, i.e. it increases with an increase in the intensity of the 
stimulus. 

Certain drugs seem to alter the response of the retina to a light stimulus in the same 
way as an increase of stimulus intensity. Danis (1956) reports that the e.r.g of rats 
is increased in amplitude in all component responses by pento- and phenobarbitone- 
This closely resembles what happens when the intensity of a stimulus is increased. 
os parfiaulan interest to us is the increase in the size of the a-wave, for this indicates: 
according to the above criterion, the increase of pre-excitatory inhibition under these 
drugs. It is not surprising if amylobarbitone produces the same effect in these animals: 
for it belongs to the same group of drugs as the others (i.e. barbiturates). Nor is it 
entirely unlikely that the human retina behaves in the same way under these drugs 
as that of the rat, for they are both of the same type (‘E-retina’) (Granit, 1947). 

Thus, the effect of amylobarbitone on the threshold of the coloured stimulus might 
become comprehensible if it could be shown that the phenomenon is dependent X 
pre-excitatory inhibition. There is, of course, no direct proof for this, but the aval 
able facts do suggest that it is the case. 

First, suppression of the coloured stimulus never takes place, if the stimul 
presented affer or during the white light; it occurs only when the coloured stim? 
is immediately followed by the white flash. Nor does it occur when another white li 
is presented just before the coloured stimulus in such a way that the two white lig! 
would summate. (If an additional white stimulus is given 70 msec. or so before m 
coloured stimulus, the phenomenon is observed even to a slightly increased extent" 
e.g. compare figs. 1 and 2 of Eysenck & Aiba. This is to be distinguished fro "n 
additional light being presented immediately before the coloured stimulus.) n lé 
becomes understandable if we assume that pre-excitatory inhibition is responsi? p 
for the suppression of the coloured stimulus in our phenomenon, Boynton & ne 
man’s (1953) electrophysiological study shows that the b-wave is actually suppres 
when the test flash causing it is followed by another flash. This could be taken d is 


station of the effect of pre-excitatory inhibition, and as the conditions ° 
one 


us is 
ulus 
ght 


manife à 
study resemble those under which the Bidwell phenomenon is observable, 
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infer that pre-excitatory inhibition is likewise responsible for the production of 
the phenomenon. 

Further evidence that the phenomenon may be based on pre-excitatory inhibition 
is as follows. Light adaptation raises the threshold of the coloured stimulus in our 
phenomenon (Aiba, 1959). If the phenomenon were based on pre-excitatory inhibi- 
tion, light adaptation should raise the threshold of the coloured stimulus as it did 
In Aiba’s study, because pre-excitatory inhibition is a function of levels of light 
adaptation (Granit, 1947). (The gradual rise in the threshold of the coloured stimulus 
Under all treatments, observed in the present experiment, might be due to a slow 
recovery from the initial dark adaptation. i.e. the testing contributing to light- 
adapt the eye.) 

Thus, the phenomenon is probably dependent on pre-excitatory inhibition; if so, 

e rise of the threshold of the coloured stimulus with an increase of the intensity 
of the white stimulus is possibly due to increased pre-excitatory inhibition. There is, 
as we have said, some ground to believe that the drug enhances pre-excitatory inhibi- 
tion, One may perhaps be justified in inferring from the above that the observed rise 
In the threshold of the coloured stimulus under amylobarbitone is due to enhanced 
Pre-excitatory inhibition. 

8 regards dexamphetamine, there is as yet no study of the effect of this drug on 
E 9-.g. Therefore, there is no ground on which we can re-state our previous 

Sument. If the same mechanism through which the effect of amylobarbitone is 
ieee Operates with dexamphetamine also, one would expect that pre-excitatory 
Satan is reduced by this drug. However; only alcohol (Granit, 1947) and hyper- 

this "ation (Alpern, Faris, Eskildsen & Garnett, 1955) have so far been found to have 
effect, Similarities between these conditions and the condition produced by 

°xamphetamine are yet to be determined. 

Nera not yet considered the spatial factor Loa ed in the Bidw ell phenomenon. 
“Ttheless, that this factor is equally important can be easily demonstrated by 
ing the sizes of the coloured and succeeding white stimuli equal; the phenomenon 

wi d *comes so marked under this condition as it does with a larger succeeding 
© stimulus, Tt will be noticed further that, in Bidwell’s original demonstration 

Wh 48 in Lehmann's study, the coloured stimuli were always apte on a 

Perso ackground (equivalent to our white annulus) but never on a black one. Our 

atea Observation is that, when the coloured stimulus is surrounded by a black 

Whit, the Part of it bordering the black area never becomes complementary. The 

E resounding area, therefore, appears to play "E oe = in bier in 

Phen, oe of the coloured stimulus. Perhaps in t " icm ion und : which the 

that o enon appears, the luminance of the white surrounding gry : higher than 

"educ the Coloured stimulus, and, therefore, apparent tn a t cs stimulus is 
ü Stim PY simultaneous brightness contrast. Reduction of apparent ummance of 
the ulus in simultaneous brightness contrast is due probably to inhibition of 
Fi, ien response (the primary response) to that stimulus came 1950; Barlow, 
“Tea, is “a & Kuffler, 1957). It is not surprising, oo om : du surrounding 
MUN 4, "portant in the complete suppr ession of t ie od Has s imu i, 
tet, m S Some evidence that a barbiturate enhances this simultaneous contrast 
rent (1947) reports an increase of contour acuity in subjects under pento- 


th 
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barbitone anaesthesia. This result may be interpreted as due to heightened ee 
between the white background which he used and his ‘contour’ objects. Unfor a 
nately, there is not yet any similar psychophysical study to confirm this finding, tee 
do we have any evidence about the effect of dexamphetamine in this connexion. 


è B h 
However, it is a possibility that the drugs may affect the Bidwell phenomenon throug 
their effects on brightness contrast sensitivity. 


The author is indebted to his colleagues at the Institute of Psychiatry, paed 
to Prof. H. J. Eysenck, Drs G. W. Granger and H. Holland for their critical T 
of the manuscript, and to Dr A. E. Maxwell for his statistical advice. It mus 
pointed out, however, that opinions expressed are those of the author. 
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EXTRAVERSION, REMINISCENCE AND SATIATION EFFECTS 


By R. LYNN 


Exeter University 


Eysonck’s theory that extraverts accumulate reactive inhibition quickly and that it dissipates in 
them slowly and his application of this theory to after-effects and reminiscence is made the 
basis of six predictions: using the spiral after-effect, there should be (1) a negative correlation 
betweon extraversion and duration of the after-effect; (2) a tendency for extraverts to see 
progressively less of the after-effect with repeated massed trials; (3) a tendency for extraverts 
to recover moro in their perception of tho after-effect after a period of rest; (4) a negative correla- 
tion between the duration of the after-effect and a measure of reminiscence using the inverted 
alphabet printing task; (5) a positive correlation between extraversion and reminiscence; 
(6) a tendency for extraverts to show more work decrement with massed practice on the 
inverted alphabet printing task. Using forty male university students as subjects, predictions 
1, 2, 4 and 5 aro confirmed at a statistically significant level, and predictions 3 and 6 show non- 
Significant results in the predicted direction. 


I. INTRODUCTION 


In view of the recent criticisms of Eysenck's (1957) theory linking introversion- 
*Xtraversion with reactive inhibition, figural after-effects and satiation effects, this 
Paper presents the results of an independent investigation of some predictions from 

© theory, Essentially, the Eysenck theory postulates that extraverts accumulate 
"Active inhibition quickly and dissipate it slowly. This theory mediates a large 
umber of predictions, e.g. that extraverts should show greater work decrement and 
More reminiscence, for which there is confirmatory evidence (Eysenck, 1957). 
Eysenck has also postulated that figural after-effects and satiation effects are affected 
VY reactive inhibition and hence related to introversion-extraversion and evidence 
11 support of this postulate has been published for the kinaesthetic after-effect and 
the Archimedes spiral satiation effect (Eysenck, 1957). i 
, © experiment reported here concerns the relation between extraversion, remi- 
“scence and the spiral satiation effect. Eysenck’s theory of the spiral satiation effect 
a 88 follows: as the subject fixates the spiral reactive inhibition is generated and this 
interferes with the after-effect according to its strength. Further, the processes 

n erlying the reversal phenomenon must themselves generate satiation and there- 
re curtail the after-effect. Both processes would tend to make extraverts experience 

e After-effect less than introverts. Although little direct evidence is available, two 
5 Itiona] hypotheses of Eysenck provide deduetions about which there is evidence 
ilevant to this theory. First, it is postulated that depressant drugs increase reactive 
a Wition and hence curtail the after-effect, while stimulant drugs decrease inhibition 
i lenee increase the duration of the after-effect ; this deduction has been partially 
p, irme by Eysenck, Holland & Trouton (1957). Secondly, it is postulated that 
cea n injury increases the tendency to generate reactive inhibition and hence brain 
ena Subjects should have smaller satiation effects. This deduction has been 
fin ag by Price & Deabler (1955), although some danti has kaon thrown on this 
to bee as a result of the findings of Spivack & Levine (1959) and Ww hat would appear 
e important question of the site of the injury remains uninvestigated. As far 
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as reminiscence is concerned, Eysenck accepts Hull’s theory that reminiscence is due 
to the dissipation of reactive inhibition; when Eysenck’s own postulate that etim 
verts generate reactive inhibition quickly and dissipate it slowly is added to Hull's 
theory, the prediction is that extraverts should show greater reminiscence. : ; 
This theory has not been without its critics, notably Hamilton (1959) and 
Rechtschaffen (1958), who maintain that there is insufficient evidence in its support. 
Rechtschaffen presents evidence showing some positive association between extra- 
version, figural after-effects and reminiscence using inverted alphabet printing, but 
the correlations were too low for statistical significance. However, since Rechtschaffen 
used an unusually short rest interval in his reminiscence test, it is arguable that his 
experiment cannot be regarded as an adequate test of the theory. " 
The present paper reports an investigation of six predictions from the Eysenct 
theory, namely: (1) under certain conditions of administration the inverted alphabet 
printing task should yield reminiscence scores which correlate positively with 
extraversion; (2) extraverts should show more work decrement in inverted alphabet 
printing under conditions of massed practice; (3) there should be a negative correla- 
tion between extraversion and duration of the Spiral after-effect; (4) with repeated 
presentation, extraverts should show a greater fall off in the spiral after-effect as 
a result of their tendency to generate reactive inhibition more quickly; (5) after 2 
period of rest extraverts should show a greater recovery in seeing the spiral after-effect 
as a result of the dissipation of reactive inhibition ; (6) the duration of the spiral after- 
effect and reminiscence should be negatively correlated. 


II. THE INVESTIGATION 


Subjects. The sample consisted of forty male university students living Er 
university hall of residence; volunteers for the experiment were asked for and S: 
first forty to volunteer were taken as the subjects. All subjects fell in the age "es 
18-23 with the exception of one who was slightly older. On the Maudsley ge ed 
Inventory the mean score for extraversion was 23-5, s.p. 8-42, compared with r^ 
norm for the general population of 24-9, S.D. 9-71; and for neuroticism 27-6, s.p. 9:2 i 
compared with the norm for the general population of 19-9, s.p. 11-02. It is a 
therefore that the sample was representative of the normal population on the ies 
version-extraversion dimension but on neuroticism it scored somewhat more neuro! : 
However, it has been shown that English university students as a whole score er 
neurotic than the general population by something like } s.p. (Lynn, e et 
may therefore be concluded that the present sample was representative of Eng pe 
university students though not representative of the general population 0? 

neuroticism dimension. . 

Procedure. The spiral used in this experiment was a 4-throw spiral of 180 25 

to the one illustrated by Eysenck (1957) except that it was 10 in. in - rn a 
rotated at 78 rev./min., and subjects were tested in daylight "yen n after” 
were seated 6 ft. from the spiral and instructed to fixate the central point. 2 1 paren 
effect was explained to the subjects, and they were asked to report when e. 
movement ceased. Subjects were given a practice trial of 40 sec. NM Jotated as 
given ten trials of 30 sec. each in ‘massed conditions, i.e. the spiral was 


similar 
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800; j is j 
lie subject had made his judgement of the cessation of the after-effect 
g this a 2 min. rest was allowed, after whi j à à 

S ei : , after which subjects underwent 

S s reliability of this test, calculated by the split-half method, was Pen ^ 
Siem jects were then asked to answer the Maudsley Personality Inventory whi h 

m à measure of introversion-extraversion and neuroticism. T 
Es , Subjects were asked to do the inverted alphabet printing task. Subjects 
Ee to print the alphabet upside down as fast as they could for rie m 

with massed practice. They were then given a 2 min. r 
1 2 . rest k i 

the alphabet once more. i e 


III. RESULTS 


p Qe variables about which predictions were made were scored in the following way : 
Dou a à score was obtained by subtracting the speed on trial 15 of the 
come phabet printing from the mean of the speeds on the trials 8-14; (2) work 
NN a : speed on trial 14 of alphabet printing; (3) duration of spiral after-effect : 
=~ as rt ed duration on the first trial; (4) decline of the spiral after-effect; a score 
trial 1. yen by subtracting the time of the after-effect on trial 10 from that on 
Slovenia recovery of the after-effect with rest: duration of after-effect on the 
Moment (post-rest) trial minus duration of the after-effect on trial 10. The product- 
o gir UR between these variables and extraversion are shown in Table 1. 
cism ee with other studies, the product-moment correlations of neuroti- 
some of these measures are also shown in Table 1. 


Table 1. Product moment correlations of measures of 


inhibition with extraversion and neuroticism 


Measure E N Measure 3 
z Reminiscence +0428 30:29 — 0:34" 
a Work decrement +0-21 p = 
E Duration of spiral after-effect — 0-43* — 0:13 — 
É Decline of spiral after-effect +0-42* — 
* Recovery of after-effect after rest +0-18 — = 
= 4-0:29 rm 


Speed of alphabet printing, trial 1 
* Significant at 0-05 probability level. 


s and 11 introverts were obtained by con- 
fell 7 or more points away from the mean. 


eff. Shows the mean scores for the two groups over the 11 trials on the spiral after- 
tion and illustrates the greater decrement of the extraverts with repeated presenta- 
Printing 18 2 shows the mean scores for the two groups on the inverted alphabet 
Brea. 2 € task and illustrates the tendency of extraverts to slow down and to show 
Nea, " reminiscence, The means and s.D.’s of these two extreme groups on the 


ur s 
es calculated are shown in Table 2. 
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Fig | S only the subjects whose scores 


21 
Gen. Psych. 51, 4 


322 R. Lynn 


14 
F z” 
2 12 Introverts wwe 
g f 
2 10 
T 

o 
g 8 Pd 
‘a gt 
* 6 vd 
S d 
$4 Extraverts 
5 
a 


y—L 
1 2 3 4 5 6 £ 8 9 "0 11 
Trials 
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Fig. 2. Mean times and reminiscence of introverts and extraverts 
on the inverted alphabet printing task. 


Table 2. Means and s.v.’s of introvert and extravert 
growps on measures of reactive inhibition 


Introverts Extraverts 
Mean S.D. Mean 8-D+ 
E — 
Inverted alphabet printing 
1. Reminiscence 5-10 2-28 10-42 4-98 
2. Speed on trial 14 29-18 6-32 33-00 6:00 
Spiral after-effect 
3. Duration on trial 1 12-09 8-50 7-52 5:31 
4. Decline of after-effect 118 5.33 3-65 4-36 
5. Recovery of after-effect 2-55 2-62 3:117 432 
Discussion 


that 
It is evident that the correlations tend to support Eysenck’s theory. The tW° ^. | 


iie repe owes”: 
do not reach statistical significance are in the predicted direction and the ! 


u 
that of 4- 0:18 between extraversion and recovery of the spiral, is probably at 08 
by the method of scoring. since the extraverts show a greater proportional P 
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increase in after-effect which is to some extent masked by considering the absolute 
increase. On the other hand, it should be noted that the correlation between extra- 
version and the decline of the after-effect might have been increased by the experi- 
mental procedure used, since extraverts experienced more ‘massing’ as a result of 
their shorter after-effects. 

The difference between the present results and those obtained by Rechtschaffen 
(1958) deserves some discussion. Rechtschaffen used Guilford’s R scale for assessing 
extraversion, and this correlates only about 0-5 with the extraversion scale of the 
MPI, (Eysenck, 1959). But it is likely that the differences in methods of assessing 
reactive inhibition are also important. The method employed by Rechtschaffen was 
to give subjects five trials of distributed practice followed by five trials of massed 
Practice and to obtain an estimate of reactive inhibition by subtracting the number 
of letters printed under massed practice from the number printed under distributed 
Practice. Using this measure he obtained a correlation of + 0-18 between extraversion 
and the amount of reactive inhibition accumulated. He also obtained a score of 
reminiscence by giving a one minute rest after the five massed trials, followed by 
two further trials. Reminiscence and extraversion correlated only +0-08. The 
difference between this finding and the present one might be due to at least two 
actors. First, Rechtschaffen’s failure to get large reminiscence scores for his extra- 
Verts could be due to an insufficiently long rest pause; the rest given was only l min., 

ich is considerably less than most investigators have used with the inverted 
alphabet printing task, e.g. Archer (1954) gave a 5 min. rest, and Kimble (1949) 
* 10 min, rest; and Eysenck obtained his correlation between extraversion and 
Teminiscence with a 10 min. rest pause. It is likely that the 1 min. rest is insufficient 
T reactive inhibition to dissipate fully in extraverted subjects. Hence they would 
ffect obtained with a longer rest interval. Recht- 
Chaffen argues that since it is postulated that extraverts generate reactive inhibition 
Ore quickly and dissipate it more slowly, conflicting predictions about reminiscence 
“ores can be made from the Eysenck theory : either extraverts should dissipate more Bs 
Scause they have more and hence show more reminiscence ; or because they dissipate 
R More slowly they should show less reminiscence; or the two offeota might cancel 
ac 2 other out. This argument could easily explain Rechtschaffen’s finding using his 
tp ticular experimental conditions, but it cannot be accepted as a valid criticism of 

Ysenck theory; for, once the time interval for reactive inhibition to dissipate in 

Taverts has been established by the standard method of plotting reminiscence 

i With different rest intervals, the theory yields the quite unequivocal prediction 
if this time interval is allowed extraverts will show more reminiscence. 

ex Second faetor which could explain Rechtschaffen's low correlation between 

Xr the part played by conditioned inhibition. 


“versi ini rises from 

on and reminiscence arises y i 
Pu i v obtained either very quickly, before J 
ha M’Scence scores are most satisfactorily 0 yd y, ais 


f trials, when sIpę has reached its asymp- 
tote, E^ time to develop, OF after a oo - ina z D am » 
Vie, eehtschaffen's choice of ten tria y 


that 1 Since reactive inhibition deve 
rou ri the eleventh trial they will ha : 
"soe Obscure the recovery from reactive ! 

ce. Since in the present study extraverts 
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Show the full reminiscence e 
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lops more quickly in extraverts, it is possible 
ve greater conditioned inhibition and this 
nhibition in the measurement of remi- 
and introverts both work at the same 
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speed on the fifteenth trial, it appears that sIr has reached its asymptote and the 
remini of extraverts emerges. 
Eel nies of neuroticism with duration of the spiral after-effect con- 
firms previous reports that there is no association between the spiral after-effect = 
affective states (Price & Deabler, 1955). The correlation renee Derren ipi 
time on trial 1 of the inverted alphabet printing task would be predicted on t : zi 
of the Yerkes—Dodson law, i.e. the task is one in which the dominant pus Firm 
incorrect and are made more dominant by high drive, with the result that hig n 
impairs performance. Although the correlation falls short of significance, it is ea of 
predicted direction and may be regarded as giving some support to the imr. 
Taylor & Rechtschaffen (1959) of a significant correlation between anxiety an iesus 
on inverted alphabet printing. On the other hand, the independence of neurotici: A 
and reminiscence is inconsistent both with Eysenck’s (1956) finding of a poan 
correlation between neuroticism and reminiscence on the pursuit rotor, and rane a 
(1950) finding of a correlation between drive and reminiscence in inverted iae 
printing. The discrepancy adds one more finding to the many reviewed by e di 
(1958) showing that experiments using questionnaire measures of drive give dre A 
conflicting results, probably determined in part by the degree to which drive 
mobilized by the experimental situation. 


" " i in 
The writer is indebted to Mr Ian Gordon of Exeter University for help in carry! d 
out part of the experiment. 
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ASSOCIATION BETWEEN MUSCULAR TENSION AND 
WORK OUTPUT* 


By D. W. FORREST 
Bedford College, University of London 


E.M.G. electrodes were placed on the right forearm and chin of ten subjects while they performed 
simple addition. It was possible to record from one pair of electrodes the amount of muscular 
activity in the right forearm while the other pair indicated the moment of speaking and thus 
the speed of work. 

The variations in muscular tension and in speed of work were followed during the course of 
addition and this intra-sum analysis revealed a different relationship from that found when larger 
units of work were taken. In the former case a marked tendency was found for increases 
in speed to bo accompanied by low levels of tension, whereas when sums were taken as units 
no consistent relationship was apparent between the two variables within any one subject. This 
and other discrepancies are briefly discussed. 


I. INTRODUCTION 


There is a commonly held belief that intense mental work is accompanied by a set 
acia] expression, furrowed brow and tense posture. The experimental literature 
àPpears on the whole to justify the opinion that a high level of bodily tension accom- 
Panies concentrated mental activity. 
he earlier experimenters, who worked w 
*nsion level, invariably obtained an increase in tension when work began (e.g. Lom- 
"nd, 1887; Féré, 1889). More recent research has in general confirmed this finding. 
X example, Golla & Antonovitch (1929) used a simple apparatus for registering 
9nision in the tibialis muscle and found that a steep rise in tension occurred as soon 
S subjects began addition. Jacobson (1929), who was the first to use electronic 
“pment, came to the conclusion that no mental activity occurred without con- 
Omitang measurable museular tension, and Davis (1939) further elaborated these 


i. i scular activity were asso- 
" ngs when he showed that particular patterns of mu y 


ith the knee jerk as an index of muscular 


*d with certain mental tasks. . aithi koa 
any workers have investigated the course of tension during the work period. 


m, Alety of tasks of different lengths has been employed and recordings have been 
Ade from many different loci. In spite of these differences, there is agreement that 
is, Steep initial rise in tension is sustained for at least a few seconds, but there is 
do, eh unanimity about the later course of tension. It has been found to geris 
op, Pase, Or to remain constant while work proceeds. Bills & Brown (1929), who 
un "ned the last effect, used such an insensitive method of recording that any 
Gon uy ing trends may have been obscured. Other ixperónente fall into two groups: 
NK & Antonovitch (1929), Freeman (1930), and Geldreich (1953) all of whom found 
ing tension decreased until the end of the task, and Davis who obtained an increase 
sion in two separate experiments (1937, 1939). 

in u Striking difference between the work of Davis and of other experimenters lies 
? length of the prescribed tasks. Davis’s tasks took no longer than about 


* This paper is based on a thesis presented for the Ph.D. degree of London University. 
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5 min., Freeman’s were double this length, those of Golla & Antonovitch three times 
as long, and Geldreich’s lasted for 55 min. As Davis in his 1937 paper presents — 
of tension which decline towards the end of the work period, it seems a possi eT 
extrapolation to predict a continuous decrement if the task were to be continued. 
Tt should, however, be noted that Davis did not record from the same muscle € 
as the other workers and that he employed discontinuous work. The counting an 
addition tasks used by the others were of a more cumulative and continuous nature. 
A tentative conclusion can be derived from these experiments that at the beginning 
of mental work there is, in all muscle groups so far investigated, a marked rise In 
tension, which may be followed by a further increase to be succeeded in turn by a 
slow decline until the end of the task. The length and type of task probably influence 
the form of the tension curve and the locale of maximum change. i 
These fluctuations in tension which occur during the process of work might sr 
thought to be associated with similar fluctuations in the rate of work, but, litt e 
attempt has been made to relate the two. Since the time of Kraepelin (1902) it em 
been known that output at the beginning of the more repetitive type of mental Re 
is usually negatively accelerated—the so-called ‘starting spurt/—and that towards 
the end of the task an increase in speed occurs—the ‘end spurt’. 2 932) 
Besides these terminal variations in speed, Voss (1899) and later Philpott a : 
have demonstrated periodic fluctuations in efficiency during the course of long 
continued mental work. z 
There would seem to be a need to establish whether there is a relationship barmen 
such changes in work rates and alterations in muscular tension similar to gei 
reported by other workers. The present experiment attempts to investigate p 
relationship by observing the variations in both tension level and speed of wo 
during the process of mental addition. 


II. THE PRESENT EXPERIMENT 


Subjects. Ten members of a class in elementary psychology volunteered as subje 
They were all women between the ages of 18 and 22. 


cts. 


Forrest; 


Apparatus. One channel of the electromyograph, which was of private design (en ctrodes 


1956), was used to record muscular tension from the right forearm; bipolar sponge ele of t 
were attached half-way between the lateral humeral epicondyle and the styloid process This 
ulna (Davis, 1953). The other channel recorded from above and below the point of the dum. $ 
location gave an indication of the moment of speaking, and as subjects were required, d to 9 
aloud it thus served as a record of the speed of work. The output of both channels was a B om- 
Kelvin Hughes high-speed pen recorder which recorded on Teledeltos paper moving Pati an 
per sec. A tape recorder was used so that the accuracy of the addition could be chee 
any incidental observations made by the subject recorded. 
The mental work consisted of addition sums typed vertically on white cards. Sums i 

lengths were used: 6, 11, and 21 figures in a single column. The digits were chosen at T 
from Fisher & Yates’ (1938) table of random numbers. 


Design. Work was performed under three conditions: " 

Condition M (maximum)—addition at maximum speed; ? 

Condition N (normal)—addition at an easy self-regulated pace; eee 

Condition T (tension)—addition as in N, but with the subject pulling do 
spring balance with the right hand. 


n on 9 
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Under these conditions the possible relationships between the variables of work 
output and muscular tension were investigated. Condition M has been the usual 
approach of earlier investigators of mental work curves. It seemed possible that 
condition N might induce greater uniformity in work output, that is, that work 
would proceed with less marked spurts or blocks. Under condition T the muscular 
tension level of the subject would be deliberately disturbed. Thus conditions N and T 
represent attempts to alter respectively work rate and tension level from the values 
found in the most commonly used condition in order to examine more widely any 
telationship that may exist between the two variables in the M condition. 

Three sums of each length were worked under each condition (27 sums in all). 
Ideally, sums of the three conditions and of the three lengths would have been 
randomized together, but on psychological grounds this was not considered practic- 
able. The M condition required the subject to make a determined effort to work as 
Quickly as possible and a rapid change of set from this type of sum to one where 
the subject had to work at her own speed did not seem possible. Therefore the sums 
of the M condition were worked in a block which preceded or followed the intermixed 
Tand N conditions. Five subjects worked the M block first and five the intermixed 
T and N conditions. . 

In other words, it was presumed that changes in postural set (from N to T, or 
from T to N) could occur more readily than changes in mental effort; in any case an 
adequate check on the muscular condition of the subject could be obtained from the 
e Sctromyogram, and it was à simple matter to wait until tension had reached a 
control level before allowing her to proceed with the next sum in the series. 

Procedure. The subject lay on a couch inside a shielded booth. The addition sums 
Were arranged in a simple tachistoscopic device above the subject’s face at a comfort- 
able distance for reading. She was told she would be shown figures in columns of 
Various lengths which she was to add aloud and successively from top to bottom, 
'oring tens and only adding units. (This adding procedure was adopted to secure 
Uni Ormity of verbal response throughout the sum. If normal addition had been 
employed the later additions would have taken longer to say as they would have been 

Slysyllabic numerals and this might have obscured variations in speed due to other 
Causes, ) 


^ The electrodes were attached and trial r 
“tisfactory . The spring balance was then 


ecordings made until their placement was 
demonstrated and the subject was asked 
Press on it with her right hand for half a minute. A reading w mene at the d 
is period, and half this amount was employed during the bi: itions. : his 
edure follows that of Stauffacher (1937) who found that = : g o iw 

unt of tension led to the greatest improvement in the speed of mental work.) 

he Subject. zas then given à demonstration of the adding procedure and then 
: ked at pen ae anms Instructions now differed g on = order in 
vai a s of work. If the M condition came 
fin, ee the Subject was to be given the three type 


> Nstructions were as follows: 


Prog 


I r ibly can. Try to be accurate as everything 

ant ckly as you possibly yw ` g 

You say To to add these mm = Lan TE But the main emphasis is on speed; go as fast as 

I Ossip - i be recorded and e S S im. Now if you make a mistake, carry straight on. Don't 
8o back I will time you over each Sun. 


* to correct it. Is that clear? 
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For the N and T conditions instructions were: 


I want you to add these sums at an easy speed. That is, disregard how long the sum is, une 
add at a speed which you could keep up for ten minutes at a stretch. I want you to be keep 
as everything you say will be recorded and checked later. There is no rush and no tig ee 
speed. Just add at an easy pleasant rate. If you make a mistake, please carry on. O: 
back to correct it. Is that clear? i 

In the case of the T condition the subject then pressed on the spring balance until 
the correct reading was obtained and this pressure was maintained during work. F 

After the instructions had been understood the subject was requested to relax unt 
no spikes of tension could be seen on the C.R.T., whereupon the first sum was ne 
A delay of from 2 to 10 min. occurred between sums until the control level of pir 
had been re-attained; a rest of 10 min. was taken between the M and N and 
blocks. 7 

The detailed instructions were only given before the first sum of each condition 
was added. For later sums in the series abbreviated instructions were given. For 
example, if an M-type sum was to be added the experimenter would say, ‘Once agam 
as quickly as you can’. 

III. RESULTS 


Quantification of voice record. The first obvious spike of more than 2 mm. in height 
of the cluster of spikes in the E.M.G. record that occurred when the subject te 
was taken as the moment of verbalization. Distances between successive initia 
spikes were measured to the nearest mm. and converted into sec. (1 mm. = 0:02 sec.). 
Thus there were five time intervals in the case of the six-figure sums, ten in the eleven- 
figure sums, and twenty in the twenty-one-figure sums. d 

Quantification of tension record. A pair of dividers set to 2-5 mm. (gy sec.) pas us? a 
to step off small divisions from one verbalization to the next. These aig Sec. divison 
were then numbered. One-quarter of these divisions were now chosen at random a 
all the spikes within the chosen divisions measured with a transparent ruler to th 
nearest 1 mm. 

The mean of these measurements was calculated for each division and the uel 
of the several divisional means gave a figure representative of the interval as a who e 
Thus a tension reading was obtained for the intervals between each spoken digit o 
each sum, and from these a mean for the whole sum could also be derived. r 

Treatment of results. We will not present here more than an outline of the jme 
in rate of work and tension level brought about by the three conditions under wi 
work took place. These facts, which have been reported in detail elsewhere eco 
1958), can be briefly summarized as follows. Under a set to work quickly pu 

M) tension levels were higher than under condition N, and this association bet pm 
high tension and high output was also found in condition T where the induced ten 
led to a more rapid rate of work. -naii 
In the present analysis we are concerned with the relationship between ier 
work output during the process of addition and with the effects of the three pn As we 
ny such relationship. The examination can take place at two levels: (1) A 
pa the total time taken to add a sum and the total amount of tension exe ot 
iwi it, correlations can be run between these totals either (a) within à sib, 
ep aie subjects. (2) On a different (intra-sum) level, as we have a record © 
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time taken over each addend of a sum and the accompanying tension level, it is 
possible to correlate these fluctuations in speed and in tension which occurred during 
Work. 

(1a) With regard to the first possibility, when the individual records were examined 
the correlations could be seen to vary enormously from one subject to the next. The 
variation was from +1-0 to — 1-0, approximately half the correlations being positive 
and half negative. With more subjects it might have been worth while treating in 
Separate groups those who had positive and those who had negative correlations. 
The difference between these groups is possibly a key to some of the seeming contra- 
dictions whieh will emerge later in this analysis. 

(1b) When the association between subjects was examined a more consistent 
Picture emerged. Table 1 reveals a tendency for time and tension to be positively 
Correlated; that is, those subjects who have added more slowly tend to be more 
tense. (The average correlations in Table 1 have been obtained from the correlations 
for each subject by the use of Fisher's z transformation.) 


Table 1. Correlations between total time and total tension between subjects 


Condition Short Medium Long Average 
T 0:39 0:15 0-06 
N 0-45 0-71 0.32 
M 0-12 0-26 0-22 
3 -32 
Average 0:33 0:38 0-21 0-32 


(2) To pass to the intra-sum level: in the short sums product moment correlations 
Were Computed between two sets of five figures, the five readings for tension and the 
Ye readings for time, in the sums of medium length between two sets of ten figures, 
and in filis loïs snis btwóan two sets of twenty figures. Each set of figures was an 

Verage taken over the three sums of each length added by each subject under each 
ndition, As the sums were randomized, these correlations do not represent the 
lationship between the two variables over particular pairs of addends, but rather 

venera] relationship between time and tension since the sum was begun. 


oo, ne correlations were obtained for each subject in this way. Of the total of ninety 
qp "lation eighty-nine were positive and extremely high. Sixty-four ofthem reached 
E sof sig tended to cluster in the long sums. However, 


uy 
iti, o level of significance and these : 
atts not z :enificance levels literally as the coefficients were 
iz 


e Possible to interpret these si l à 

"leulatog from readings that were not independent of one another. That is, the 
M o B mo j 

ie Of work and the tension exerted at one stage in the addition of a sum were 
? influence the speed and tension at a later stage. - 

Ty. CSE data were tos bail into z scores and an analysis of variance carried out. 

two results of tha an alysis are given in Table 2 from which it can be seen that only 
° Sour s c iat o lengths (at the 0-01 level) and 

thag Ources of variance are significant, that due t gths ( ) 


Ue to conditi at the 0-05 level). 
ate 9 mean Ps rui drin in Table 3 and reveal that the medium and long sums 
On a ke and differ from: he short sums at the 0-01 level. Similarly, the T and N 
iti . s É p 
bei tions resemble one another but differ from the M condition, the difference again 


be concluded that the relationship between 


Significant at the 0-01 level. It can 
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time and tension is most marked in the short sums and in those of the M condition, 
and this relationship seems to be independent of differences between subjects. ; 

Table 4 gives average correlation coefficients obtained by transformation © 
Table 3. The overall positive correlation is very high (+0-72). Thus, there 1$ à 
marked tendency for high tension to be associated with a slow rate of work when 
these variables are examined at an intra-sum level. 


Table 2. Analysis of variance of ‘z’ scores 


Source D.F. Sums of squares F 
Lengths 2 2-9166 15-54** 
Conditions 2 1-7392 9.27* 
Lengths x conditions 4 0-1876 0-012 
Subjects 9 1-0773 0-347 
Subjects x lengths 18 3-0996 0-41 
Subjects x conditions 18 4-869 0-644 
Subjects x lengths x conditions 36 7-5564 0:487 
Interaction 72 15-505 = 
Total 89 
* P < 0:05; ** P < 0-01. 
Table 3. Mean ‘z’ scores 
Condition Short Medium Long Average 
T 1-049 0-743 0-620 ee 0-806 
N 1-007 0-753 0-666 0-809 
M 1:358 1:133 0-813 1:101 
Average 1-138 0-876 0-700 0-905 
fl 
0-788 


s "E ° A thi: kms 
Table 4. Average correlation coefficients between time and tension within sur 


Condition Short. Medium Long Average 
m 0-78 0-63 0-55 0-66 
N 0-77 0-64 0-58 0-67 
M 0-88 0-81 0-67 0-80 

Average 0-81 0-71 0-60 0-72 


IV. Discusston an 
: i 
To recapitulate: an analysis of the relationship between performance and tone 
was attempted at two levels, ring 
(1) between the total time taken over a sum and the total tension recorded d' 
it (a) within individual subjects, and (b) between subjects, and 
(2) between the time taken over each addend of a sum and the tension accom 
ing it. . . . put con^ 
In the case of (1a) no consistent relationship was apparent, in (15) a low ‘on was 
sistently positive correlation occurred, and in (2) a high positive correlation 
found which was most marked in the short sums and in those which were 
k quickly. to 
under the set to work qui . ifficult 
Although the overall picture seems fairly consistent, (1a) and (15) are diffi 


pany” 


h 
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reconcile. The fact that total time and total tension correlate when subjects are 
Compared seems to point to differences in habitual tension and associated differences 
in speed of work. Those who added slowly had a higher tension level. But the lack 
of correlation when the totals for the sums of any one subject are compared seems to 
imply that *chance? variations were superimposed on the habitual tension level and 
that these did not affect speed. i 
The absence of correlation between time and tension in the totals of the sums of 
any one subject is all the odder in view of the very high correlation when addends are 
considered, During the process of work high tension was closely linked with slow 
Speed and yet when the sum is taken as a whole no association is found. It is as 
though subjects began a sum at a random level of tension (within their habitual 
limits, which would be higher for the slow worker). If the sum were a long one, 
Subjects behaved alike in tending to be tenser. But irrespective of the type and 
*ngth of sum, tension fluctuated during work in an inverse relationship to speed of 
Work. When the subject was asked to work quickly, or was given a short sum, this 
Inverse relationship was very clearly defined. 
Further difficulties arise when the general role of tension is considered in its relation 
9 efficiency, For, as we saw earlier, induced physical tension (condition T) led to 
More rapid work and also higher tension levels were recorded under the M condition 
of faster work. The former finding is not, however, directly comparable with the 
apparently similar enhancement obtained by earlier workers, notably Stauffacher 
(1937), In other reported work the effects of tension have been superimposed on 
“ximal mental effort. In the present experiment tension was induced in subjects 
Who had been requested to work at an easy steady rate. The changes that occurred 
Tn their Speed of work may be due to either (1) a direct physiological effect brought 
Out by the induced tension, or (2) an indirect effect due to failure to retain the 
et to work slowly. This failure might be due to a misunderstanding of the instruc- 
‘ons, specially 5 the shortened form in which they were given after the first trial 
*r the T condition, or to a real difficulty in working slowly while tensing the fore- 
p he replies of two subjects who were questioned some time after the expen 
"pport the idea that a change of set occurred. Both said that they had to keep 
3 inding themselves not to go too fast while iei bl beg spring balance. Un- 
"nately further retrospective evidence was nob avarable, — 
Stri Course, results ae from experiments in which tension is induced are not 


d ctly comparable with those obtained by monitoring a subject’s bed tension 

oe a task. The former type of experiment produces bera Moe ai in 

an i natura]? pattern of tension which may exist prior to the : uc ti 

8l Derement to the tension in the forearm may lead to a lessening of the tension 
Se 


he iency under the T condition in the present experi- 
d B. i zn eere > by the local inerease in oed or by a 
ls ate in set, need not present difficulties for any theory wishing to relate a high 
9f tensi á work. : ui 
Sub; i une E x the results obtained in s i ae cum 
ta! cts became dà tense under a set to work quickly. lo = eus = Me. 
fo. ,, Ve been a by-product of the instructions and in no way a Jared) condition 
ha rapid d But the contradiction needs to be investigated further. 
V I. 
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It will be remembered that the slower workers tended to have higher tension levels. 
This finding is in agreement with much earlier work showing that tense people work 
slowly. For example, anxiety neurotics, who are not renowned for their efficiency; 
have higher tension levels than normals (Shagass & Malmo, 1954; Sainsbury & 
Gibson, 1954); their tension appears neither to aid the solution of every-day problems 
nor to improve performance at psychological tests. The work of Jacobson (1929) 
and Schultz (1956) on the therapeutic value of relaxation supports this contention, 
and an experimental demonstration is to be found in Duffy’s research (1932) which 
appears to show that highly tense children were not the most efficient performers. 

The present results from the intra-sum analysis (although not a comparison betwee? 
subjects) lead to the same conclusion, the higher the tension the lower the output. 
It seems likely in view of the high correlation at this level that the time and tension 
curves parallel one another throughout, and that the deceleration in rate of work 
from the beginning of a task noted by the early German experimenters is associated 
with the increase in tension reported by other workers, and that the acceleration 
towards the end is similarly associated with a decrease in tension such as Geldreich 
(1953) has reported. This would imply that starting and end spurts can occur in 
tasks of very short duration; the present writer has some evidence that this is $9 

(Forrest, 1960). 

This finer analysis of what occurs within a unit of work appears to be profitable 
and is in line with the modern analysis of skilled performance and its disturbance 
where total outputisno longer regarded as sufficient. But confirmation is needed before 
these rapid oscillations in speed of work and in level of muscular tension can be 
accepted as being more than artifactual. Previous work has not, as far as I know: 
been concerned with output on such a fine time scale nor over tasks of such short 
duration; it would be unwise to extrapolate to longer tasks even of a similar nature. 
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THE EFFECT OF DISTRACTION ON TIME GAP 
IN THE ESTIMATION OF SHORT DURATION 


By R. G. CHATTERJEA 
| Psychology Laboratory, Calcutta University 


An experimental study was performed on the nature of time gap (i.e. the time before the subject 
bogins his estimation) in relation to estimation of short duration of different magnitudes under an 
ambient condition of noise. Tho estimates of all subjects at the different stimulus durations were 

| found to bo overestimations. The magnitude of the time gap showed a greater correlation with 
Stimulus duration than that found in a previous study, without noise. 


I. INTRODUCTION 


3 Ina previous study (Chatterjea, 1957), it was shown that a very small amount of 
time elapses between the presentation of a stimulus time and subsequent estimation 
E the same by the subject. This intervening time has been termed ‘time gap’ to 

forentiate the phenomenon from ‘pause’. The term ‘pause’ is referred to a situation 
ere the intervening period is controlled, whereas the term ‘time gap’ as envisaged 
reis that time which an individual apparently feels he needs before estimating a time 
“ration and ig not, of course, subject to control by the experimenter. The present 


UM deals with an experiment on the effect of auditory background on apparent 
Tation, 


II. OUTLINE OF PREVIOUS RESEARCH 
Experimentation on the estimation of time appears to have begun with Czermak 
ori Cener, 1905), though elaborate studies on the various problems are of much later 
no ut the psyehophysies of time perception are primarily concerned more with 
ofi oe Y of intervals rather than that of duration. Notable contributions in the field 
an nterval estimation by Woodrow and others have been reviewed by Boring (1942) 
fo 9odrow (1951). Studies on the estimation of duration, on the other hand, are 
ig“ number and have been carried out by different investigators working in 
stent places with entirely different procedures. f , 
ig ,. effect of four combinations of ambient conditions of light, dark, quiet and noise 
9m “Ported by Hirsh et al. (1956), where durations of 1, 2, 4,8 and 16 sec. were 
As Oy ed. These investigators, however, left the intervening period between the 
Wor ion of the stimulus time and the judgement uncontrolled and unmeasured. The 
Sva, 9 Stott (1935) with continuous tones of varied lengths is mainly focused on the 
tom ation of the time order errors. Studies by Cohen et al. (1954) war id ata. difor 
"chiniq © present writer's (Chatterjea, 1956, 1957, 1958) primarily in procedural 
ues, 


III. PLAN OF PRESENT INVESTIGATION 


(i : š 

UN Subjects. The subjects were students of senior postgraduate classes in psychology, 

he Were Seven men and three women selected at random from the class register, 
Su jects were cheerful and co-operative throughout the experimental sitting. 
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(ii) Materials. The materials used were all standard instruments employed in time- 
perception experiments, viz. the Leipzig model of the Time Sense Apparatus, the 
Hipp Chronoscope, the Ludwig Baltzar model Universal Kymograph, tuning fork 
time marker, electric bell, ete. The Time Sense Apparatus (TSA) was electrically 
driven by a variable speed motor. 

(ii) Experimental design. The design performed three functions, viz. (a) accurate 
presentation of the stimulus times, (b) efficient recording of the judgements, and 
(c) translating the tracings into units of seconds. By suitable adjustments it was 80 
arranged that the difference between the two arms of the TSA produced the desired 
duration. The stimulus time appeared in the form of a continuous light. The duration 
of the light was, however, checked on a Hipp chronoscope. The second function was 
secured by the use of kymograph paper of sufficient length to accommodate at least 
five judgements in the course of one complete rotation of the drum. The stimulus 
times as well as the estimations were recorded on the drum paper, the time gap being 
recorded automatically in between these two. A 100 eps tuning fork having electro- 
magnetic arrangements was used to serye the purpose of a time marker. 

An electric bell was placed close to the subject. It was so arranged that the bell 
started ringing as the light denoting the stimulus time went off, and the bell stopp? 
when the subject had finished giving his or her estimation. There was, however, nO 

extraneous sound during the presentation of the stimulus time. At the start of the 
experimental sitting each subject was asked not to adopt any means like counting: 
making rhythmical movements, etc. The following was then read out: ‘The bulb 9» 
front of you will glow Jor a certain length of time. You are to estimate the time the light 
was on. You press the key and keep it pressing so long as you think the bulb was glowing: 
You will hear a bell ringing while you are assessing the time. Do not bother for this soun 
but try to be as accurate as possible in your judgements.’ 

There were ten stimulus times, of 0-1, 0-2, 0-3, 0-4, 0-5, 0-6, 0-7, 0-8, 0-9 and 1-00 see 
each bounded by a continuous light of low intensity. "Flach stimulus time was 
presented ten times, the subject giving ten judgements. When estimation of on? 
stimulus time by one subject had been obtained, the next stimulus duration W^ 
presented and the sequence continued till the last atitiulus time. 


IV. RESULTS AND DISCUSSION 
E ee doe in this study is the method of reproduction, and procedur an 
f e analysis o the data are the same as indicated by Woodrow (1951). The me ^ 
estimates of each stimulus time are shown in Table 1, along with their constant erro 
(c.B.) and standard deviations (S.D.). 

athe second sonum of Table 1 presents the mean time gaps at each 

The intercorrelations between means of estimates and means of time gap are 
in the final section of Table 1. 

In experiments with the method of reproduction there are to be found objective p 
subjective errors. The former include errors due to adjustments of the arms 0: 
TSA, inaccuracy in the recording instrument, fluctuations of current, etc. but 
variable influences of these have a bearing on the precision of the stimulus times, ©. 
this was eliminated by actual counting from the drum paper. 


es for 


stimulus time: 


a 


7 a E ANN 


> ype of error, the quotidian variability, was similarly elimi- 

nated, since the subject gave all his judgments at any stimulus time at one sitting only 
The mean estimate of each subject rises in magnitude along with the rise dn ths 

| Magnitude of stimulus times. Similar trends had been obtained in a previous study 


Table 1, Estimates, time gap and correlations between these for different stimulus 


— durations 
duration |. 0-10 0-20 0-30 0-40 0-50 0-60 0-70 0-80 0-90 1-00 
Estimates 
imn 0-160 — 0-229 — 0-340 — 0-430 — 0-508 — 0-613 0-746 0-856 — 0-949 1.059 
en. 0:017 — 0-024 — 0-013 0-011 0-011 0-019 0-038 0-025 0-036 0.046 
XE. +0060 +0029 +0-040 +0-030 +0:008 +0013 +0-046 0.056 +0049 40-059 
, Time gap 
ni 0317 — 0.302 — 0400 0436 0484 0514 0552 0577 0617 0-031 


0:042 0-036 0-034 0-031 0-038 0-030 0-042 0-060 0-052 0-033 
Correlations between estimate and time gap 
+0556 +0224 +0017 —0-112 +0085 +0339 +0-664 +0842 40.737 40:785 


1:10 


— No distraction 


~--~- With distraction 
0-90 


0-70 


Mean estimation 
o 
yw 
e 


0:30 


0-10 


0-20 0-40 0-60 0-80 
Stimulus times 


Fig. 1, Mean estimations under distracting and non-distracting conditions. 


Chatter: 
Dig rea, 1957). The rise in the estimate values for the group is similarly con- 


n ria though this rise is not regular. It appears that the dependence of estimations 
ton i ulus duration is close and the regression relation is approximately linear, as 


g a Fig. 1 
2 
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Whereas previous studies have shown both underestimation and overestimation 
of the stimulus times, all the estimates in the present experiment save a few are 
positive. This overestimating bias is common to all the subjects irrespective of 
stimulus presentations. In view of this the concept of indifference duration as 
applied here is the stimulus duration at which the mean value of the mean error of 
a subject is very nearly zero, in contrast to the usual definition of the indifference 
point, which supposes it to lie between underestimates and overestimates, but it is 
found that there is no one indifference point that can fruitfully be applied for all the 
cases. While for S 1 the point lies between stimulus durations 0:50-0-60 the indifference 
point recedes back to 0:40-0:50 sec. for S7 and even rises to 0-60—0-70 sec. durations 
for another subject. One subject (S6) has shown zero error. The best we can do is to 
consider the mean value of the mean errors as locating the indifference point. The 
group C.E. as shown in Table 1 shows that the indifference may lie in the stimulus 
range 0-50-0-60 sec. Similar results appear to have been found by Woodrow (1951) 
and Chatterjea (1957). 

A striking feature in the magnitude of the c.x.’s is that constant error is relatively 
greater at both ends of the stimulus series, while in the middle ranges it is COT" 
paratively small. The group c.z.'s similarly present a trend that is in conformity with 
the writer’s previous findings. 

The magnitudes of the time gap rises along with stimulus duration rather regularly 
and the relation between the two is nearly linear (Fig. 2). But there are certain 


discrepancies in the individual time-gap values in that some individuals show shorter 
time gaps than others. 


0-660 — No distraction 
7-7 With distraction 


0-340 


0-20 0-40 0-60 0-80 0-100 
Stimulus times 
Fig. 2. Mean time gaps under distracting and non-distracting conditions 


r : : igeloss 
That the trend in the rise of time gap values is somewhat irregular in the noisele x 

condition will be evident from the above figure. In yet another experiment ( exe it 

1959) where the stimulus durations were presented through the auditory modality: 
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was found that the nature of time gap was rather erratic, showing a much wider 
divergence from the present experiment. The inference drawn here is that in noisy 
conditions the time gap increases steadily along with stimulus time, and that it is 
greater than when no distraction exists. Distraction therefore appears to influence 
judgement in time estimation and consequently increases magnitude of time gap. 
This generalization is, however, only partially correct in that the increase in time gap 
values are mainly at the upper end of the stimulus series. A glance at the correlation 
table will substantiate this statement. The coefficients are all positive save one, but 
only four are significant. The interrelation between estimation and time gap, too. 
will be found to be most: clearly marked at the upper end of the stimulus series. 


V. CONCLUSION 


In an attempt to show the effect of a distracting situation in the estimation of short 


time durations the following results have been obtained: 

(1) All the stimulus times are overestimated by all the subjects. 

(3) The rise in time gap along with increase in the stimulus times is more con- 
Spicuous than those obtained without any distracting situation. 
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THE EFFECT OF ILLUMINATION CONDITIONS ON THE 
EFFECTIVENESS OF LIGHT-ONSET AS A REINFORCER: 
A TEST OF THE BEVAN-ADAMSON 
REINFORCEMENT THEORY* 


By HARRY M. B. HURWITZ 
Birkbeck College, University of London 


An experiment was performed to test a deduction from the Bevan-Adamson theory of reinforce- 
ment, namely, that the reinforcing effectiveness of a stimulus (light-onset) is dependent on the 
adaptation to background stimuli and an internal referent. Two groups of hooded rats (five 
in each group) were given seven half-hour operant sessions in a dark and an illuminated box, 
respectively. A mensure of the frequency of bar pressing and exploration ofa copper screen 
Was taken. The groups were then given fourteen sessions in a dark box, bar pressing resulting 
in light-onset. The results showed that the bar pressing rate for the dark operant-tested 
Subjects was significantly higher than for subjects operant-tested in an illuminated box. These 
results appear to be in accordance with the Bevan-Adamson theory. 


Despite demonstrations of the efficacy of light-onset and, to a lesser extent, light- 
Offset, as a reinforcer for the bar-pressing response in rats (Girdner, 1953; Marx, 
€nderson & Roberts, 1955; Hurwitz, 1956), it remains problematic why this stimu- 
us Possesses reinforcing properties. An early suggestion (Marx et al. 1955) was that 
Stimulus change, or novelty, may serve as a positive reinforcer in its own right rather 
an being ‘due to some kind of unrecognized adventitious establishment of secondary 
reinforcing powers’. However, later studies explored the possibility that light-onset 
ad in fact acquired secondary reinforcing powers. Thus Henderson (1957) concluded 
^ favour of the secondary reinforcement hypothesis; Roberts, Marx & Collier (1958) 
ound no support for it; whereas Hurwitz & Appel (1960) showed that the degree of 
einforcing power was temporarily affected by associating light-onset with food 
Presentation although light-onset reinforces bar-pressing responses independently 
oF such previous association. 
ore recently, Stewart (1959) has put forward a theory to account for the results 
of a factorial ex eriment in which four different light intensities and six different 
*einforcement mba served as independent variables. The results showed that 
o the ratio of reinforcement is increased, high response rates occur only with high 
ight intensities More specifically, given a low ratio of unreinforced to reinforced 
: 5Sponses, the response rate increased for all four light intensities used. However. 
the ratio is increased, the response rate increases at the higher light intensities 
ecreases at the low intensities. Stewart reasoned that the significant variable 
m termining such interaction between light intensity and the reinforcement schedule 
wh be the ‘amount of stimulation per unit time brought about by the response. 
eg “amount” is a function of both intensity of stimulation and the time interval 
im Ween successive reinforcements’. Her hypothesis finds collateral support in a 
(15 er of studies, for example, Cockrell (1952), Guttman (1953), Collier & Siskel 
59) and Kaplan (1957). 


The Project was supported by a small grant from the Central Research Fund, University of London. 
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Stewart’s thesis is closely related to a quantitative theory of reinforcement formu- 
lated by Bevan & Adamson (1960). Since the experiment reported in this paper was 
designed to test an implication of their theory, a brief outline is appropriate: 

The presentation of a stimulus, S, gives rise to stimulation processes within the 
organism which becomes differentiated into two components, s, (primary stimulation) 
and s, (background stimulation). Over time, the stimulation is averaged so as to 
form an internal standard or referent (3) which is a product of two components, viz. 


(S11 Sb- 8,7 (1) 
N 
and pi ja. - = Syn)" (2) 
N 3 


where (1) is an expression to represent the average intensity of a series of background 
stimulus inputs, and (2) is the average intensity of a series of primary stimulus inputs, 
and where the exponents x and y indicate the relative contributions of s, and Sp tO 
the norm, 5. In order that a stimulus behaves like a reinforcer, a further condition 
has to be satisfied. The difference between Sp and § must be positive and the tension 
level of the organism (T) to which both physiological and stimulus input variables 
contribute, should be placed at the optimum region of the tension-performance 
curve. The effectiveness of reinforcement is then said to be a function of the respective 
values of (s, —3) and T. 

One implication of the theory is that increasing the magnitude (intensity) of the 
reinforcer under given stimulus background conditions results in progressively RE 
rapid alterations in performance. Further, the theory suggests that the reinforcement 
value of a stimulus is a function of the degree of adaptation of the organism to tus 
background stimulus conditions, or experimental situation (sp). If the average 
stimulation of s, is low, a particular intensity of s, will be Marr ffective as a rel" 
forcer than if s, is high. This aspect of the theory ed, de tested in the following manner: 
using light-onset as the reinforcing stimulus for the bar-pressing response: the experi 
mental subject, a rat, is placed either into a dark or an illuminated apparatus. 
Following a series of such exposures (adaptation trials), the animal is tested in & dark 
apparatus, light onset being made contingent on bar presein, Under these conditions 
the theory predicts greater bar pressing activity for an hil adapted to the dar 
apparatus than for one adapted to an illuminated apparatus. 


METHOD 


Subjects. The subjects were ten experimental naivi s of ago at x 
beginning zi the experiment. They were drawn from poten ri "ng wp e of hood? 
rats maintained by the animal laboratory of the De; artment of Psycholo, Animals we 
randomly assigned to either of two groups. D a 

Apparatus. The apparatus consisted of two ide: 
x14 in. high, which were placed into two Sepa 
painted a dull black and were fitted with (a) a bar, (5) a window, and (c) a met 
was retractable (solenoid operated) and extended fin. into the box. It was oblong $ 
1 in. long and } in. wide and responded to a pressure of 7-10 g. On the opposite W e 
was cut a 4x 3$ in. window covered by an opaque glass and a fine copper gauze screen. The 

screen could be illuminated from the rear by a 6 V, lamp, giving approximately 0 MET 


z jde 

2 gin. W! 
ntical boxes measuring 9 in. long X 12 * yere 
rate sound-proofed cabinets. 


oe N E 


o E = 
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solid metal floor and the copper gauze screen covering the window constituted the terminals of 
an electronic contact relay, so that when the animal touched the screen, this was recorded on 
& counter. 

Each box was permanently housed in a sound-proofed cabinet, consisting of an inner and an 
Cuter chamber. The inner chamber was made from iin. thick celotex and measured 3 ft. long, 
13 ft wide and 1 ft. high. It was suspended in the outer cabinet by chair webbing. The outer 
cabinet was made from 2 in. thick compressed straw and measured 4 ft. long, 2 ft. 4 in. wide. 
The Space between the two cabinets was filled with slag wool. The control equipment consisted 
of two units: (a) the light reinforcement control unit and recorder; (b) the electronic contact 
relay, The experiment was conducted in a darkened room adjoining the main animal laboratory. 

Procedure. One week before the first experimental session, the animals were placed into an 
automatic feeding battery stationed in the main laboratory which made food available for 2 hr. 
daily at a time set aside for experimentation. This feeding schedule was subsequently main- 
tained for the duration of the study. . 

Phase I. Each subject was given a daily } hr. session in the apparatus approximately lhr. 
before feeding time, for 7 days. Group I was placed into a dark box; group II into an illuminated 

ox. The frequency of bar pressing and window touching was recorded. 

Phase IT. Groups I and II were given daily } hr. sessions for 14 days: whenever the bar was 
Pressed the window was illuminated for the duration of the press. When the bar was released the 

9X was once more plunged into darkness. 


RESULTS 
The results are summarized in Tables 1 and 2. Briefly, the operant level for the 
ar appears to be affected by the prevailing conditions of illumination and has a 


ghly Significant bearing on the response rate during light-onset reinforcement 
Sessions, 


1 ‘able 1, Comparison of bar response frequencies for groups’ operant level tested 
7^ darkness (group A) and illumination (group B) and their performance during 
"dht-onset reinforcement 

Bar response 


Conditions frequency Significance test 
Phaso I 
Group A, box dark at t = 2-0, P = 010 
Group B, box lit 
Phase II 4 
Box dark: group A kh t= 60, P < 0-01 
Bar press results in light-onset: group B ee 62 71, P < 0-01 
Group A: phase I vs. II ut 6 = 45, P « 0-01 


Group B: phase I vs. II 


la) Condit; P ination and the operant level for bar and window responses. 

e slice a ey ys placed into a dark box whereas group B was placed 
i © an illuminated box with the light source positioned behind the window. The 
ult show that the frequency of lever and of window responses for the two groups 
p> Not differ more than would be expected by chance. (The difference between the 
o 8roups for bar pressing is significant at 0-10 only.) In this respect the results are 
n agreement with those reported by Robinson (1959). , 

(b) The effect of the independent variable during light-onset reinforcement sessions 


On 
the bar and window response output. 


int, 
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In phase II both groups were placed into a dark box and bar pressing was made 
lt in light-onset. Tables 1 and 2 show that 
to ta) Group à increased its bar-pressing rate from 36-8 to 142-1 and group B fium 
19-1 to 47-1. A t-test for correlated means reveals these differences to be significan 
d the 0-01 level. m 
wp B decreased its frequency of window responses to a significant degree. 
the mean for phase I being higher than for phase IT (34-3 vs. 12-0, respectively). 3l 
(c) The difference in bar-pressing rate between groups A and B during phase 
is highly significant (¢ = 6-0, P < 0-01). l 
is a) The difference in window responses was not significant between the group 
t = 1-91, P = 0-1). | É 
( (e) The difference between the bar pressing in phase I and in phase II is greate 
for group A than for group B (t = 5-1, P = 0-01). . 3 
(f) The difference between window responses in Phases I and II is smaller 
group B than for group A (t = 2-4, P = 0-05). 


y ; " ' ed in 
Table 2. Comparison of window response frequencies for groups’ operant level test 


Š : 7+ onset 
darkness (group A) and illumination (group B) and their performance during light-on 
reinforcement. 


Window 
response = 
Conditions frequency Significance test 
Phase I 
Group A: box dark n t = 0-6, not sig. 
Group B: box lit 34.3 
Phase II 
Box dark: Group A Tay t = 1:91, not sig. 
Bar press results in light-onsot: group B 12-0 


Group A: Phase I vs. II 


re t 
Group B: Phase I vs. IT 


- t 


Discussion . sht-~onset 
Various attempts have been made to give the results of the numerous ligh 
and light-offset studies a theoretical setting. It 
Early investigators (e.g. Kish, 1955; Marx et al. 1955) reasoned that the resu which 
in accordance with the hypothesis that ‘a perceptible environmental change: o that 
is unrelated to such need states as hunger or thirst, will reinforce any pr as 2 
it follows’ (Kish) and that this supports an interpretation in terms of nove y 
factor in reinforcement. diction of 
The hypothesis of novelty, however, is too weakto mediate the pre nn both 
results so far obtained. The novelty hypothesis demands an equal effent obinson 
light onset and offset. Yet Hurwitz (1956), Roberts et al. (1959) and. peonia 
(1959) have reported that light-offset provides a, weaker effect he respons” 
Secondly, the novelty hypothesis requires that a systematic decline in t? sot som 
ate occurs both within sessions and from session to session. This does vospon? 
i be the case. Under some conditions there is an actual increase in hig 
i er session (Robinson, 1959; Hurwitz, 1956) although in general ber jevel® 
pe a rates are recorded on the first light-onset session, after which the r% 


s were 


e 


respo 


PEN 
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off to a value between the operant rate and the first reinforcement session (Stewart, 
1959; Appel & Hurwitz, 1959). 

As mentioned in the introduction, a more promising lead comes from Stewart 
(1959) who interpreted her results in terms of a general theory of reinforcement based 
on the cortical arousal hypothesis of Hebb (1958) (see also Duffy, 1957; Bindra, 1958). 
In making predictions about the functional relation between the intensity of a stimulus 
and its reinforcing power, Stewart extrapolated from a family of curves relating 
Strength of (escape) responding maintained under fixed-interval reinforcement to 
Noxious stimulus intensity—aversive light—with duration of the fixed interval as a 
Parameter (Kaplan, 1957). In general, the data supported Kaplan’s (1957) set of 
curves, although Stewart suggests that the maxima for the lower intensities exceed 
the minima of the higher intensities. In other words, for low ratios of reinforcements, 
low intensities will yield a higher response rate than for high intensities of the 
Stimulus. 

Further research requires to be done to substantiate the Kaplan—Stewart hypothesis 
Concerning the functional interaction between reinforcer intensities and schedules of 
reinforcement. An obvious difficulty arises: in a free responding situation successive 
alter the subjective intensity value of the reinforcer, 
the limitine case being where the reinforcer results in total stimulus satiation 
(Glanzer, 1959), for example, like providing all the food an animal can eat. For this 
reason the approach of Bevan & Adamson (1960) which takes into account the adap- 
tation to the stimulus source and attempts to quantify the effectiveness of the rein- 

Orcer in terms of the relative difference between background stimulation, reinforcer 
Stimulation and an adaptation process to the reinforcer, has much to recommend it. 
N the present instance, this theory mediated the prediction of the experimental 
results obtained. We reasoned that the exposure of subjects to an illuminated box 
uring operant sessions would result in the formation of an internal referent which 
Would attenuate the effectiveness of the light-onset reinforcer. In the case of subjects 
9Xposeq to a dark box during operant sessions, on the other hand, the reinforcer 
Would function optimally and result in a high response rate. One implication of the 
cory is that with continued light-onset reinforcement sessions in the dark box, 
Subjects operant tested in the illuminated box and subjects operant tested in the dark 
OX should match their bar-pressing response rates, since the dark-tested subjects 
Should be adapting to the light-onset reinforcer and the illuminated-tested subjects 
“ould be adj ming to a dark-box with the result that the reinforcer gains in effective- 
noss, Our eidem: is inconclusive: group À reduced their mean response tate from 6-2 
"sponses per min. on the first light-onset session to 3-1 responses per min. on the 


ast Sesa; ir response rate from 2-9 responses per min. 
Se . their mean resp 
to Session; group B reduced 


reinforcements presumably 


2 responses per min. 
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A PRELIMINARY NOTE ON THE BROOK REACTION TEST 


By D. F. BROOK* anp A. W. HEIM 
From the Psychological Laboratory, University of Cambridge 


An exporiment is described on the assessment of interests. The underlying hypothesis is that 
people's individual interests will be rovealed by their responses to an ambiguous word-associ- 
ation test. The stimulus words chosen had two or more meanings, of which at least one related 
to a spocific interest. Each of tho thirty subjects was intorviowed immediately after taking 
tho test and was rated on nine predetermined interests, using a 4-point scale. Significant cor- 
relations between the two criteria were obtained for seven of the nine interests. 


I. INTRODUCTION 


_ Several attempts have been made by psychologists to find means of assessing the 
interests of adults and children. Interests play a major role in education at all levels, 
vocational guidance and selection, in problems of social psychology and, to some 
extent, in the clinical field. The best known work is probably that of Strong (1927, 
1933) whose Vocational Interest Blank has been widely used. The Allport-Vernon 
Study of Values (1931) and Kuder's Occupational Interest Inventory and. Preference 

ecord (1934) come also to mind. In all of these, the subject is required to answer 
* Questionnaire in which the relevant interests are discernible fairly clearly by the 
Subject and the technique involves multiple, and usually ‘forced’, choice. The subject 

as to choose between x, y and z—even if he feels, perhaps, that he likes (or dislikes) 


9m all equally. 


uch tests have proved over the years to be of some value. There are certain sub- 


Jeets, however, for whom they are unsuitable: for instance, the insightful and un- 
"'upulous candidate ina selection situation, who wants the job and divines which 
m the more expedient choices to make; the serious-minded obsessional, who finds 
be “forced choice’ method distasteful or even disturbing; and the sophisticated 

Ject who mistrusts the directness of the approach and complains that he would 
ave responded differently in the past or in other circumstances. , 
i ther attempts have dealt either with a very limited number of interests, as, for 
NStance, Peel's work (Peel, 1956, pp- 159-162) on the practically oriented versus the 
noD-practically oriented child, in which he asked his group of subjects to write as 
Many Meanings as possible in reply to certain ambiguous stimulus-words. Or, on the 


Sont, à ies of a dispositional, rather than 
trary, t ed with broad categories postions 
Y, hoy mp sonam uld be classed certain pro jective tests and some 


nj 
erest ^ is group WO tana 
A SSogj quse, ELLE s an aid in differentiating between the normal 


80, a 3 
ang vation word tests, used especially a 


he un 

stable (Jung, 1918). ; 
: 3 : . It babl; m 
Tre, this review, the interview must not be forgotten It is probably the most 


"its the psychologist a 

la, ent method of assessing interests, employed both by psy.cholog; ind the 

ha, Man. Used with care, the interview can be a valuable tool, but its unreliability 
S been repeatedly demonstrated. Furthermore, too many people turn out on 

in 1959, shortly after taking his degreo. This research pro- 


* 
leot Mr Brook died į " Spain 
is Rare k died in an air crash over Sp B y Mr Brook. 
ni; lated and supervised by Dr Heim, was carried out by Mr k 
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interview to be indiscriminately fascinated by every topic under (and over) the 
a“? is felt, therefore, that here is a field which would repay research: that ifa pai 
nique could be developed combining the virtues of these methods without xci 
drawbacks, it might well prove useful. The purpose of the Brook Reaction Test * 3 
eliminate ‘forced choice’ and the possibility of line-shooting whilst retaining a hig 
degree of specificity and complete objectivity in administration and scoring. 


II. TEST AND AIMS 


The test is of the Free Association type. A list of words is read to the subject J^ 
he is asked to respond to each word as quickly as possible, with the first word i 
phrase that enters his head. The stimulus words, however, all have two or c 
meanings; and the meanings are associated with a variety of different interests. d 
example, the word ‘Train’ is of interest to the engineer, the dressmaker, the ath 
and the learning-theorist (assuming they are interested in their work) bm 
four different senses in which the word is used. The hypothesis is that the first rep a , 
with some such word as ‘engine’; the second with, for instance, ‘brocade >. the vow 
with, say, ‘rowing’; and the fourth with ‘negative transfer’. Subjects in $ 
‘carriage’ would have to be questioned further, since they might have in mind ei 
meaning (i) or (ii). bild. 

The stimulus words are simple everyday words, familiar to every school c m 
Since they have in fact two or more quite distinct meanings, it will not ear] 
be the tester's task to interpret the results, once the test has been standardize = 
should usually be clear which meaning the subject has unthinkingly aget 
When any doubt obtains, further (non-leading) questions must follow the Ge l 
and, if the doubt persists, the particular response must be omitted from the $ 
The test is presented as one of reaction time, with stop-watch in evidence. 

The aims of the preliminary experiment were as follows: tern of 

(1) To ascertain whether each subject tends to give a fairly consistent pat mat 
responses. Thus subject P, for instance, would respond to the athletic significan ther 
most of the words which offer this possibility among others; subject Q, on the 0 
hand, would usually take the social significance of the words. " 

(2) To determine which words and which interests *hold up’ on the preli a was 
testing. It was realized that the number and type of particular interests ser x 
arbitrary and that a series of trials, alterations and retrials would probably 
necessary. 

(3) To develop an objective system of Scoring. 

(4) To validate the test against some external criterion. 


minary 


III. THE EXPERIMENT 
A. Stimulus words and interest categories 
At the outset, eleven interest categories were chosen: academic, un Ka 
sport, social, political, practical, religious, scientific, sex and entertainment’ | : much 
larger number would have required too long a list of stimulus words, Vom pes orje®: 
shorter number would have covered too narrow a field. Two of the abov 


doo" 
uch 
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however, soon emerged as impracticable: entertainment was dropped because it 
proved to overlap with aesthetic, and sex was dropped because insufficient validation 
data were forthcoming. Nine interest categories were left then, which are described 
and illustrated. 

Academic denotes the subject’s studiousness, his liking for serious reading and 
matters primarily theoretical. For example, stimulus word ‘Set’: subjects giving 
‘book’ in reply are categorized as academic, as opposed to those giving, for instance 
‘group’ (social) or ‘tennis’ (sport). 

Aesthetic covers interest in music, the plastic arts, literature, the theatre. For 
example, stimulus word ‘Canvas’: the response ‘picture’, for instance, is an aesthetic 
response as opposed to ‘tent’ (outdoor) or ‘vote’ (political). Homonyms with different 
Spellings are permissible since the test is given orally. . 

Outdoor signifies enjoyment of outdoor life, interest in agriculture and the country- 
Side generally. It proved relatively easy to distinguish outdoor from sport, which 
denotes interest in active games. For example, stimulus word Pass’: response 
"mountain? is classed as outdoor; ‘rugger’, as sport; ‘examination’, as academic. 
Or stimulus word ‘ Bail’: response ‘hay’ is outdoor, ‘wicket’ is sport. . 

Social includes conventional social interests as well as psychological and humani- 
arian ones, For example, stimulus word ‘Pique’: response ‘offended’ is classed as 


Social; ‘Switzerland’, as outdoor. 
The connotation of political is rather n: 
kn, other categories. The illustration ‘Canvas lani ii 
mulus b is ‘Party’, its other category being secre’. 
By ee ss peer: Mies in working with the hands, metal-work, carpentry, 
9del-making, ete. For example, stimulus word ‘Vice’: response ‘woodwork’, as 
PPosed to ‘virtue’ or ‘president’ (both social). . 
: Religious is self-explanatory. For example, stim 


ish p' i "eligi *ape' as scientific. 

o is classed as religious, ap us . i : : 

1 practice it en usually eas, enough to distinguish between scientific, practical 
a asy 


d academic responses. Again, an example may make this clear. Thus with the 
imulus word ‘Angle’, the response ‘geometry’ was classed as scientific; ‘joint’ as 

, 
Practical; and ‘Saxon’ as academic. 


tan early stage, the list consiste 


arrow, in order that it should not overlap 
(s)! was given above. Another typical 


ulus word 'Primate': response 


d of 106 stimulus words, each of which connoted 
i der of these words was 

Oa i to one interest category- The or 

aig erie he possible tendency for one word to determine 


Tandom: 
om allow for t c 
t iig een to subsequent words, the list was presented to alternate 


Bk: 
“jects in the order 1-106 and 106-1. 


B. Subjects and testing procedure 
thirty Cambridge students took part, of whom 


In thi imi i igation. 
Su didis ap i women. There were, perhaps unfortunately, 


ty, à 
®nty-four were men and six wer 


Wice Sci tudents 

as many Arts as Science Stu . . . 

j ETA 4 ew nothing about the object of the 
in Ubjects were seen individually. hey knew S 


ri i ist of words; that 
quir he experimenter W ould read aloud a lis ‘ds 

os shout en e d calm or phrase that came naturally to mind ; and 
tha their ual at — was of major importance. This served two purposes. 
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(i) It encouraged the subject to hurry and think about hurrying, so that e yi T 
likely to be critical of his own responses or to ponder over the stimulus w 
Gi) It convincingly disguised the purpose of the test. l Be 

At the end of the test, the experimenter went over any doubtful a 
instance, those whose relation to the stimulus word was unintelligible or am oe ^" 
(as in ‘carriage’ above). He also welcomed any general comments HN 
the subject. A semi-formal interview followed, the total session usually lasting 
40 min. 

C. The interview 


'This partially structured interview was given in an attempt to validate "n 
The interview, in which all subjects participated willingly, but without à ae 
deeply ego-involved, was based on a list of questions which was short and sama sng 
did not intrude unduly on the subject’s sense of privacy. The proforma embody: 
these questions is reproduced in the Appendix. nably 

Subjects naturally varied in their degree of expansiveness. All proved Tease doubt 
co-operative, however, and the experimenter had no cause at any time to 
their honesty or good faith. as eX- 

The data obtained from each subject about each interest category (I.C.) ee no 
pressed in terms of a 4-point rating scale: 0, 1, 2 and 3. Thus, a subject reveal «n 
interest in sport, for instance, would be rated as 0; one showing little, would be sd 
as 1; a subject with more sporting interests would gain 2; the real enthusiast E ni 
rate 3; and so on with each of the r.c/s. Each subject was given an I.C. rating 
each of the nine categories. 


IV. RESULTS 
A. Treatment 


Inspection of the association word test data revealed a number of rir ay 
had no obvious bearing on any of the predetermined 1.0.'s. These included T migh 
and highly obscure answers and some clang responses. Fruitful though thes ducin 
prove for a different type of test, it was decided to eliminate stimulus words pro ; were 
many such responses. The words intended to relate to entertainment and Se? 
also removed. This left a total of sixty-five useful words. abe 

The experimenter examined each of these in turn and counted the mam tance 
different interest responses accorded to each word. The word ‘Arc’, for ie ons 
prompted nineteen religious responses, eight (mathematical or) scientific ae o 
and a few miscellaneous responses such as ‘royal’ or ‘de Triomphe’. In ps i 


which 
levant 


r of 


‘garde? * 
stimulus word ‘Eden’, twenty-two people responded in a religious manner Cg 
‘apple’, etc.) and four, politically (Suez, ‘Macmillan’, etc.). icit a parti 

Since thirty subjects participated, the number of times a word could elici , 1-5 


en s 
cular response ranged from 1 to 30. This range was divided into six group ing 


nr 
6-10, 11—15, 16-20, 21-25, 26-30. Tt was argued that the more infrequent the w^ the 
taken by members of the group, the keener the interest for the ne lies are 
example of ‘Eden’ given above, for instance, the four giving pollos TR epliet® 
likely to be more interested in matters political than the twenty-two religa pental i 
are in matters religious. For this reason, the above groups were, expe 


-oot 
subJ* 
scored as 6, 5, 4, 3, 2 and 1, respectively. Thus when twenty-six or more 
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Save a particular interest response to a word, this was scored as 1; when twenty-two 
(as in Eden-religious, above), this was scored as 2; when four (as in Eden-political 
above), this was scored as 6. 

It was felt that the exceptional subject who gave a ‘miscellaneous’ response to a 
stimulus word which elicited the same specific interest response from over two- 
thirds of the group might well be positively antipathetic to that interest. The decision 
was made, therefore, to deduct one point from the relevant interest score of such a 
Subject, when 21-25 of the others were united on one interest meaning, and to deduct 
two points when the majority was over 25. 

By means of these two principles, it was possible to compute a score for each subject 
9n each interest category. 

B. Findings 
Comparison of test results with interview results is expressed in two ways: first, 
terms of correlation coefficients, and secondly, in graphical form. Table 1 shows 
the results of correlating the test score with the interview ratings as made on the 
“point scale, using Kendall’s tau. 


in 


Table 1. Correlations between word association scores and interview ratings 


Interest category tau P 
Sport 0-63 0-01 
Religious 0-50 0-01 
Scientific 0-49 0-01 
Political 0:44 0-01 
Practical 0-40 0-01 
Outdoor 0:38 0-01 
Aesthetic 0:35 005 
Academic 0-15 Not sig. 


It will be seen that eight out of the nine 1.c.’s have been included. The ninth, the 
Social Category, does not appear because it was found that point 0 of the interview 
rating Scale had never been used for this interest: everyone was rated 1, 2 or 3. Since 

is Meant that in effect a 3-point scale only had been employed, this category is 
Mitted here. 

. “t may be seen that the tau correlations between interview data and test score are 
*8hificant in seven out of the eight cases, reaching the 0-01 level of confidence for 
ae interests, s e A 

© second method of presentation is more complicated but it yields considerably 
i Ore qualitative information. For reasons of space, graphs are shown for four 
t rests only: sport and scientific, both of which show a close relationship between 
t © Word Reaction Test and interview assessment; outdoor, which shows a weaker 
“lationship: and aesthetic which is the weakest of those given. 

© numbers on the left represent the thirty subjects in the order in which they 
x ere tested. The lower scale refers to the association word scores: the higher the score 
b More intense the interest. The crosses show the asaonidhion word score gained 
M each subject. Thus, for instance, on sport subject 29’s score was 10, while subject 
& 8 score was 12. It may be seen that the highest sport word-score was obtained by 


ae 15 who gained 48 points. 


? interview ratings, 0, 1, 2 or 3, are expressed by the horizontal lines, as shown 
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on the top abscissa. Their length varies from r.c. to Lc. because the range of word 
score, from 0 to the highest score gained, was always divided into four equal parts. 
and the highest score was naturally not identical for all the interests. 


Interview rating (——) Interview rating (——) 


0 1 2 3 0 1 2 
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Graph 1. Interest category: sport, scientifi 
ry H 


Graph 2. Interest catego 

Thus, a cross falling on a line. ; 
interview rating; when the cross 
when the cross and line are al 


e 

30, the line and cross made x 7 piss number of times, out of me Pontifi G 
7 : 2 à è n sport, thi 920.4 : on screwy, 

21 times; on aesthetic, 14 times; and dI auod is occurred 23 times; the dis 
crepancies between cross and line are |, at kne Bonet ae 


"a H : arger, a; the là 
two 1.C.'s: see, for instance, subjects 17, is ins oo — dh pehave 
"uldoor, all o 


_A preliminary note on the Brook reaction test 353 


‘appropriately’ on sport and scientific. At present, the question remains open as to 
whether in such cases the association words are ill-chosen, the interest is poorly 
defined, or the interview less diagnostic regarding some interests than others. 
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23 


OW subjects actually stopping the 


V. Discussion 

conning it looks promisin, 

€ test i 31:5 its infanc but at this preliminary stage, i g- 
Seb is-clearly still in din pam T and between the reactions and introspections 


relat; i jew 
ations between test and interv. t had been hoped. Subjects were evidently 


a s 
d interview); they accepted the situation as 


ngs A 


à i ni 
at ‘the last word has two mea Gen. Psych. 51, 4 
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ir diagnostic 
The first six categories in Table 1 appear satisfactory, err € be n aud 
value could probably be improved by increasing the number of relev: 
erhaps rejecting some of the less discriminatory words. : the last three 
P There are some data which throw light on the relative failure of on Mans 
1.C.'s, aesthetic, academic and social. For example, the experimenter pesto of 
interview consistently to overestimate the extent of aesthetic interest. ( io tha right 
Graph 4 reveals that in almost all the discrepancies, the interview acis mu 
of, i.e. ‘higher than’, the test cross.) This was due largely to the width o dA 
rest in one specific aesthetic experience on d E 
rated high on the interview scale. In the test, hi 


categories considerably. 


" le 
. ; n peop 
Social was unsatisfactory, largely owing to confusion between interest in P 
as individuals on th 


A l the 

e one hand, and interest in ideas about people ws and fact 

umanitarian outlook, on the other. 'The latter was ide former. 
religious interest, but this was not necessarily true o: 


ject and not the tester. ion time? 

even neuroticism. Long reactc h hav? 
were noted but they were rare, for care had been takı en to avoid words whic onse? 
obvious emotional or embarrassing connotations, There were a few clang sm and 
but no silences. Most of the subjects Produced swift, direct ‘verbal’ respon 
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found the test easy and pleasant. A small minority, however, complained of difficulty 
and were less spontaneous in their responses. These latter subjects described visual, 
rather than conceptual, reactions to the stimulus words. One described graphically 
how the word ‘Party’ conjured up a vivid scene dominated by balloons, paper hats 
and bottles, from which a word had to be selected. No noticeable difference was 
found, however, in the results of these two types of subject. Nor did the variation in 
order (1-106 and 106-1) yield any significant differences. 

In addition to increasing the number of categories and stimulus words, and puri- 
fy ing these, it is proposed to try the test on other groups including school children, 
graduates and non-university adults. It is hoped also to obtain a further group of 
students more evenly balanced in regard to faculty and sex. It would be an adyan- 
tage if in future work, test and interview could be conducted by two different experi- 
menters, or, perhaps, two experimenters could sit in at one interview and make 
independent ratings. The interview might be supplemented by a self-rating scale on 
the relevant interests. Finally, the possibility of other types of validating criteria 


should be explored. 


APPENDIX 
Proforma used in interview 


Name 
School or University 
Age 
Ll What newspapers, if any, do you 
(2) take at hone, 
) read at home, 
(c) read at university ? 
* What magazines or periodicals, if any, do you 
(2) take at home, 
) read at home, 
°) read at university ? 
` How dia you spend your last two weekends? 
* What did you do during your last two ei ie 
` How of most of the books that you re 4 
If ca scu nili (non-faculty) library, which sections do you most use? 


Date 


a What are you reading at University ? 


hat were 
Your favourite subjects at school? 
those you most disliked? 
ave you been in the last two months to the theatre, 
lg Deum or art gallery? 
0. D ocieties? 
u 9 you belong to any clubs or 8 


9 you find that you have the time and the facilities for sport? 


É mes ? 
Ig at are your favourite wireless or T.V. program 


i : ide interest? 
l4, | ° You have any particular —€—— e college? 
What do you hope to do when you 'eav 


(a) 
(b) 
9. 


cinema, opera, ballet or concert. 
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A RESULT IN VISUAL AESTHETICS 


By CHRISTOPHER ALEXANDER 


(Joint Center for Urban Studies of the Massachusetts Institute of Technology 
and Harvard University) 


Subjects were given eight forms and asked to sort them in a number of ways on the basis of 
overall similarity; they were also asked to state the order of their preferences among the forms. 


From the data generated, four tentative results emerged: 

(1) By giving ourselves an appropriate verbal set, we can mako ourselves see (and categorize) 
a group of forms in many different ways. It appears, however, that there is a natural way of 
categorizing them which is independent of any verbal set, and which depends on the formation 


of visual non-verbal concepts. 
(2) Preference for the forms is dependent on the way the forms are seen—on the visual 


Similarity dimensions. But the dependence is incomplete. It might perhaps be better called a 


linkage—comparable to the linkage between hue and brightness. 
(3) Tho peculiarly weak nature of this linkage suggests the hypothesis that the beauty of a 
form cannot be oxplained in terms of any visible qualities or attributes that it has, but only 


in terms of the operations performed in the brain of the observer. a. 
(4) Aesthetic discrimination is independent of all other kinds of perceptual discrimination. 


I. INTRODUCTION 


The way in which we look at things lies at the heart of visual aesthetics. 

It is possible to look at a form in many different ways. We look at different aspects 
st the form—or we look for different things in the form. We may notice its plasticity, 
"s movement, its simplicity, or any of a hundred other characteristics—characteristics 

at we can concentrate on one a a time. 

To look at a form in a certain ‘way’ is to pay attention to (or to look at) a particular 
Characteristic of the form. Now, we can set ourselves to look at any characteristic 
We wish. But what if we do not set ourselves deliberately at all? How do we look 

en? This is the problem we are interested in. We wish to find out: 


in which a subject naturally looks at forms; 


(1) the < , 
ue on between his liking for the forms and the ways in 


(3) whether there is à connexi 


Which he looks at them; 


(3) if there is such a connexion, its nature. — 
9r the vague notion of a ‘way ^ we shall substitute one more suitable for operational 


finition and analysis: the two-ended dimension. The situations where a subject 
Pays attention to the plasticity, the movement, the simplicity of a form, we shall 
< escribe by saying that he is using the dimensions ‘plastic-flat’, ‘dynamic-static’, 


Simple-c , 

-complex ". ; ; ; 

he first ini then, is to find out which dimensions best describe the way a 
Suh: > , 

"bjeet looks at forms. We cou 


1) We might ask him to say whic 


ld try several techniques. 
h characteristics of the forms he paid attention to. 


this would involve his stating, in words, the dimensions he believed himself to 

- We could call them his introspective dimensions. : . 
(2) We might present him with a long list of dimensions (plastic-flat, dynamic- 
static, &itale-camvlex open-closed, and many others), and ask him to place a number 
orms = me r thie m (according to their plasticity, their movement, their sim- 


Us 
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i i d so on). The semantic space set up by these 
one ris aken = bo wire pipa d terms of a minimal set of d 
pg al., 1957; Tucker, 1955), which might then be said to describe the w: 

j t the forms. 
ae re still, we might use the following procedure, known as the eei 
of triads. Three forms are shown to the subject, and he is asked which two us id 
alike. He is then asked to say in what respects the two are alike, and how M ordi 
one differs from them (Kelly, 1955). After he has given such answers for a nu Es 
triads we can see which aspects of the forms he pays most attention to cee ae 
his judgements, so we can construct (using, if possible, words that the subjec 


s 'son, 
has used) a set of dimensions that describe the way he looks at things (Henders 
Kates & Rohwer, 1959), 


Yet all these methods are ver 
visual phenomena. And while this j 


such attempts cannot get to the 
Before we see why this is So, ii 


: rred 
n full, let us consider a single incident that occur 
during a triad experiment. A 12 


k's 
-year old girl was shown a Canaletto view of St ien 
Square, a Guardi view of the Grand Canal, and a line drawing of a single boa iwo 
Corot (all on postcards). Immediately she put the Venetians together as the em- 
that were most alike—they were in fact extremely similar. But suddenly she rem 


] -omptly 
bered that she had to explain why or in what respects they were alike. And promp 
She changed her mind, pu 


oa € two, 
t the Guardi and the Corot together, and said, D been 
they’ve both got boats on them’, V isually this pairing was ridiculous. She hac 
forced by the demands of the experimen 


d for. 
tto group them in a way she had a wor 


E RM «plain; 
The distinguishing quali an paintings was too hard for her to expla 


though she could see it 
It is held by some 


ty of the Veneti 
very well, 


n, only ver 
hat; 


first instinct was to put the Ven, 
Á T MS icapped- 
Every experiment in Visual aesthetics that deals with words is handicap 
People will not respond accordi 


IL Tug EXPERIMENT 
(1) Stimuli 
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chosen for their mutual similarity, for their obviously set-like character, for the fact that they 
were variants on one another ‘in several different directions’. The forms were named, at random, 
^, B, C, D, E, F, G, H (see Fig. 1). At no point of the experiment was the subject told the names 
of any of the forms—in case the names led him to make decisions on grounds connected with 
the letters. Subjects sometimes asked to see the forms upside down and from different angles. 
This was forbidden. If the subjects had seen the forms from several angles they might have 
noticed new aspects that would have led them to look at the forms in changed ways when it 
came to the experiment. 


223239253 


Fig. 1. The stimuli A, B, C, D, E, F, G, H. 


(2) Subjects 
There were six subjects, all well educated, all used to looking at things for pleasure, all between 
20 and 30, three men and three women. 


(3) Procedure 


Two of the eight cards were chosen at random by the experimenter. They i 
aid in front of the subject, on & neutral ground. (The decision as to which card 
Should go to the right and which to the left, was also made at eee in noted. 

‘uring the repeat of the experiment, 24 hr. later, the pair was prs h ieoproito 
Way round.) The remaining six cards were given to the subject, wi he following 


Inst; i T 
ahora one by one, comparing them with the two cards on the table. 
ther it looks more like the right hand or the left hand of the 
Pair on the table. When you have decided, lay it on the table too, to es right or = m Side ia 
© similarit; 3 you have observed.' (As the cards were laid down, t y B a R TH AA 
? from lh already there; so that there should be no SENS S pare ec a check. 

‘Eht Prejudice other decisions.) ‘When you have p E dier Y ren ander no com ulsion 
I ou wish to change your mind about any of them you may do ses on e Mm T Bo - 

Split, the bum enn sometimes you Herd pe I oa six on th . 
: imilarity o d 

bois poe iem Lip ante deir ced he should try to S — ee 
Voi uin ins intellectual grounds. *Tn the more difficult cases y: J 
hi king decisions on 


] that you could put a card on one side 
Anki ision. You may even feel 1 e ge : 
eon ge heer aouy tho deamon her side according to some other criterion. If this does 


ha oe to one Lie a ps petii Look away. When you look wes wi etie n 
doing it op li delat because forms look or feel "ic d - get — | 
y Xperim, oe imagine that an acquaintance e ana e inm you, y, 

hich one does this ms more alike?" Decide quickly; J PO 

he visual interaction of some of the forms, when s iar, v a ii in FR 
Semeq to have a disturbing effect also. To avoid it, where an Vile iners 
table and O f the six forms being matched against thera, da jects v E n s 
"us ticki . en b compared with only one of X and Y at a time. Thus, while 
Zou Lite a 2 fd pe Y covered. And when you look at O and Y, cover X. 


urn ays looking at a pair, (0, X) or (O, Y). And you are to decide which 
alw: - 


‘ 
Look at the six cards in your hand 
9" each one you must decide whe 


ane 
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the “closer” pair, (O, X) or (O, Y). What was in fact being eR sion 
Sm relation between a number of perceptual distances. If the subject "E x 
Ee like X than Y, we may express this by saying that, for him, O is "nsn to 
PA it is to Y; the perceptual distance OX is smaller than the distance = "m 
As a further precaution the subject was asked never to put two cards — hare: 
together, but to keep several inches between them. When cards are very ME 
one another, the shape of the white between the two black forms becom 
important to the eye—and may upset the judgements made. —" 
After the subject had made his six decisions they were written down lile 


X [| v 
© | o 
o o 
[9] 

| o 


The subject went through this sorting 


P "n renty- 
procedure for each possible pair, i.e. twenty 
eight times. The session took 


between an hour and an hour and a half. Lips ier 
Were repeated, in a different order, and with Be P 
Way round they had not been on the first occasion. sis 
not consistent. For those cards which were placed ost 
before, the results were accepted, since here the su em 
ere was very little doubt about his feelings on the es vam 
put in the pile they had not been in the first time, eim one 
Ssary. Such inconsistency might have been caused it 

of three ways, 

(1) The most important 


A ga hat 
judgements were made, Tt may be more likely that a subject puts O with X than tà 
he puts it with Y. But; i 


by 2 
: can lead us to say that OX is smaller than OY by 
narrow margin. (If the freque à 


these 
ney turned out to be 50-50, we should have to call 
qual) Soi 


i a cept? 
Y his left-rig} rence; and the perceP .. 

distances will have to be taken as tight preference ] 
happened only twice.) 
(3) Thirdly, he may 


5 " gh Be 
lh) ; appear inconsistent because during the first time throug m 
was unfamiliar with the cards, a; d has changed his mind now that he knows 3 
better. This seemed to be the case ag 
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the subject was much surer of his attitude towards the cards than during the first. 
Where this was so, further sorting tended to support the subject’s second decision 
rather than his first. 

It is interesting to note that while subjects disagreed widely in their sorting on 
the first, time through, there was strong agreement about the final versions. This 
Suggests that the subject settled down gradually to his balanced judgement; and, 
What is more, it suggests that this balanced judgement corresponds only to stimulus 
Characteristics, and independent of the particular subject whose judgement it is. 
Perhaps, if one were to stretch the experiment out even further, and let subjects 
Settle down to their opinions still more slowly, we should find still greater agreement. 

During the second session the subject was given a further task. Each time he 
finished with a pair, he was asked which member of the pair he preferred. Every 
Subject thus made twenty-eight paired comparisons—which generated an order of 
Preference over the eight cards. It was done during the second session only, so that 
the subject should be thoroughly familiar with the forms by the time he came to state 
his preferences. (In every case but one these paired comparisons were quite con- 
Sistent and led to no intransitivities. The one subject (no. 7) who did produce in- 
transitive results also produced very odd similarity data. He found all the tasks 
difficult, and said he could only do them on a consciously intellectual basis. His data 

ave therefore not been included in the results of the experiment, ) 

Subjects were asked to make their preference judgements on grounds of en alone 
~Not to pay attention to associative overtones, but to judge tho Papin y ase 
Shape, Of course, they were not able to do this. The considerab e disagreement 

: h One always reads forms in a certain way. But they 


illustrates this qui dv 
usse a en udgements were governed by the feeling 


Were trying to do it this way; and their j 


Or for ibl 
m as much as possible. s , , 
Finally when the whole experiment was over, the concept of a dimension was 
y. 


9Xplaineq to the subject (though no specific cards were mentioned as illustrations, 
in Case the biased his answer). The cards were now laid out in front of him, in random 
rder anl ie was asked what he thought he had been using as the bases for his 
3 yas a č ^ f 
ilarity decisions, in spite of the fact that, at the time, he had been asked expressly 
9 Use no bases, principles, or criteria. 
Each basis he gave—like longnose-s 
9 z wou. 
1,36 extreme examples. Thus he eee ns 
Nest nose and to that with the shortest. ; 
"engins and most subjects gave three or four. 


hortnose—he was asked to illustrate with the 
d be asked to point to the form with the 
as giving here his introspective 


III. TABULATION AND ANALYSIS OF DATA 


For each subject we now have the following data: 
Twenty-eight tables of the form 
[6 | E 
p | A 
F B 
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ired comparisons. ; 
2) A preference order generated by paire * 
i n of introspective dimensions given by the subject to account for 
sorting behaviour. 
Each table like c 


D 
F 


mawp| a 


istances: 
is in fact a condensed statement of six inequalities among the perceptual Lie 
for since F is put under C rather than under E, the table indicates that CF 
and five other facts of the same kind. Similarly the tables 


© | F E F 
B A and C A 
D G D B 
E H G H 


. ive 
tell us that CE < EF and CE < CF. We may combine the three inequalities to e 
CE < CF < EF. (When it happened—as it did about once for every subject ver 
the three inequalities were inconsistent, then one of them was reversed; maon 
one the subject had been most uncertain of, whichever one he had changed Len p" 
about most often.) The statement CE < CF < EF tells us that in the triad D 
the perceptual distance EF is the greatest of the three, so we write the triad 
The position of C between E and F is most important and will be referred to as 
triad’s betweenness. ix 
Our data give us betweenness information of this kind for every one of the mo 
triads; and for every subject (see Fig. 2). As has been shown in a recent paper ( b 


e 
1959; summarized in Coombs, 1958), this information as to betweenness may tor 
used to generate orders which are closely similar to the dimensions obtained in p“ 
analysis, (instar analysis itself is not possible since there are no cardinal e 
available.) The following is a brief outline of the procedure used to generate : 


this 


cas : E : E " jon: 
dimensions'. It is to be found, in full, together with its mathematical justificat 
in the papers mentioned It is of course carried out separately for each subj 
data. 


e 
" " " 
(1) Select, by inspection of the data, that pair which seems to be most dissimilar a 
perceptual distance is the greatest), and use this pair as end-points of the first dimensio any 
(2) ec ei i TE six letters between these end moule so as to accommodate — 
of the fifty-six triads as possible. That is t P : es bet we 
Küras manyiof tle Gada Du. 9 say, construct that order which preserv 
(3) Repeat the above procedure for those tri 
B 
It UHonearempM RARE 19 define a second med uniquely, construct that one which des ja 
thennis esie as possible. (It is inevitable, in s ito. f thi * t there will be some 
whose betweenness is satisfied on both dimensions, P o; is, thai 
` e 
oe , . 4 aJ] th 
In principle the extraction of dimensions Should go on in this way until jt 
triads have been accommodated, But, in fact Hie 3üore tantr dimension? vo 
. * , 
ever needed. All the triads, bar one or two, were accommodated by the nz 
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"Triad Subject 1 Subject 2 Subject 3 Subject 4 Subject 5 Subject 6 


ABC ABC ABC ABC ABC ABC ABC 
ABD ABD ABD ABD ABD ABD ABD 
ABE ABE ABE ABE ABE ABE ABE 
ABF AFB ABF AFB ABF AFB ABF 
ABG ABG AGB AGB AGB AGB AGB 
ABH ABH ABH ABH ABH AHB ABH 
ACD ADC ADC ADC ADC ACD ADC 
ACE AEC ACE ACE AEC AEC AEC 
ACF AFC AFC AFC AFC AFC AFC 
ACG AGC AGC AGC AGC AGC AGC 
ACH AHC AHC AHC AHC AHC AHC 
ADE ADE ADE ADE ADE AED ADE 
ADF ADF ADF AFD AFD AFD AFD 
ADG AGD AGD AGD AGD AGD AGD 
ADH ADH AHD AHD AHD AHD AHD 
AEF AFE EAF AFE AFE AFE AFE 
AEG AGE AGE AGE AGE AGE AGE 
AEH AHE AHE AHE AHE AHE AHE 
AFG AGF AGF AGF AGF AFG AGF 
AFH AHF AHF AHF AFH AFH AFH 
AGH AGH AGH AHG AGH AHG AGH 
BCD BDC BCD BDC BDC BCD BDC 

z E EC BEC BEC BEC 
BCE BEC BCE B 
BCF BFC BCF BFC BFC CBF BFC 
BCG BGC CBG CBG BGC BGC CBG 
BCH BHC BCH CBH BHC CBH CBH 
BDE BDE BDE BDE BED BED BDE 
] DBF DBF DBF DBF 
BDF BDF DBF 
BDG BDG BGD DBG BGD DBG BDG 
ia H DBH DBH BDH 
BDH DBH DBH DB 
F EBF EBF BFE 
BEF BFE EBF EBR Le = Im 
BEG BGE BGE EBG EDU a : 
BEH BHE EBH EBH BHE DEN pA 
BFG BGF FBG BGF BGF "BG x 
2 s BHF FBH BFH 
BFH BFH BHF BHF REN ps 
BGH GBH BHG BOR E e 5H 
CDE SED D m DCF DCF DCF 
RE pie s d CDG CDG CDG 
5 x CDG "DG 
m past DCH CDH CDH DCH Dur 
CEF CEF ECF ECF ECF ECF EOF 
cur CET moe — E00 a GEO Œi 
| CE CEH ECH ECH ECH cE CEE 
cra — cra FOG da  CFG GG CF 
CFH FCH CHF CFH CFH od cd 
CGH CHG CHG CGH CHG br Bem 
DEF DEF EDF EDF EDF A Ds 
DEG EDG EDG EDG EDG i E 
DEH gon EDH EDE em DGF DGF 
bra DGF par ae DFA DHF DHF 
DFH DFH DHF DHF DF C E - 
DGH pGH DGH x 
DGH GDH EGF EGF EGF EGF 
EFG EFG EGF EFH EHF EHF EHF 
EFH pro EHF fom EHG EGH EHG 
EGH poe EGH Joy FOH FHG THG 


FGH GFH FHG 
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dimensions extracted.* The dimensions are tabulated in Fig. 3. In Figs. ae Mut 
we have a visual presentation of the same material. Fig. 4a contains the six subj 
first dimensions, and 40 their second ones. . . - -— 
As we can see, the subject to subject agreement as to these dimensions is v ery m 
The coefficient of concordance (Kendall, 1948) is 0-81 for the first dimension, x. 
0-65 for the second. Both these are above the 0-1 % level of significance. Sinop ja 
agreement is so good, the modal dimensions are illustrated, for interest’s sake, 


aa : : g zed at the 
Fig. 5. These are the principal ‘ways’ in which the average subject looked at 
eight forms shown to him. 


Introspective dimensions 


Subject Dimension 1 (in the order they were given) 


[! 
Proferonco 0" 


CADGEBFH 


Dimension 2 
Subject 1 ABGDHFEC EDGCBFH* F-B Balanced—likely to topple 
F-H Sharp—round 

F-A Masculine— feminine 

B-A With weight—without weight 
F-D Pointing left—pointing right 


c 
TERM FEBD' 
Subject2 ^ ABFGHDCE  EADGBCHF HGA 


D-F Thin, linear—fat, solid 
H-F Round—angular 
C-A Long nose—short nose 


; rpc! 
Subject 3 AHGFBCDE ABDEGHFC = 


E-A Open—closed 
A-F Bird—snake 
F-E Solid—tottery 
EDBGACHF A-H Angular—round 
H-F Vertical —slanted 
G-A Indented—not indented 
ECDFBHG* B-A Round—angular 
H-E Shaped— straight tail 
A-D Can't give it a namo 
i E-B Linear—triangular ret’ 
Subject: 8 AGBFHDEG BDCGEHF* D-F Moving—massive base 
F-E Indented on the left—not indented 
E-F Unstable—stable 


gp 
Subject 4  ABGHFEDC "o 


m 
Subject 5 AFHGBECD DBOEGP 


. do 
"comes less slanted and more vertical, an 38 


s 
hange from hanging to standing, that the form becom sy 
ed, that th 8 ta 


per 
We can see wh: fru 

by step, 
y impree 
to the point 


our words are hardly adequate. . ortan? 
Se words for what we see here, is most ei peo?" 
first mentioned in the introduction: tha aar 
* Among the vory fow triads not accomm, p two BFP. ot 
i Subi 9, E od; s E or o! 

inconsistent—Subject l’s AFB, for instance, Sse Ls n Arah two naan. auth of the sub) 
indecision already discussed, and would be smoothed zs s minor vagaries are t X 5 longér opp? 
to reach consistent choices, if the subject were given sti 


since it brings us back 
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do not see only in terms of the words they have for a situation. Compare the intro- 
Spective dimensions offered by the subjects, with the similarity dimensions we have 
extracted to describe what they actually did (Fig. 3). As we see, the degree to which 
Subjects were verbally aware of what they were doing with their eyes and hands, is 
very limited. Moreover, while, as we have just seen, one subject’s behaviour was 


53223205 
53233339 
[832232339 
2533133 
[822233939 


Fig. 4a Dimension 1 for the six subjects. 


2 


D 


much the same as another’s, there is no such agreement from one subject to the 
© SXtin the introspective dimensions offered. Indeed, these introspective dimensions 
Seem to be irrelevant to the behaviour they were supposed to describe, They are 
“Onnected very certainly, with the subject’s education, but unconnected, to any 
"'8Nificant degree, with his visual behaviour. 
Vow for the central issue: to discover whether there is a connexion between a 


p Ject’s liking for the forms and the ways in which he looks at them. 
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Preference orders generated by paired comparisons (the subjects’ liking for e: 
forms) are given in Fig. 3. Similarity dimensions (the subjects' ways of looking 8 


the forms) are also given in Fig. 3. We shall test the possibility of a connexion in two 
different ways. 


“ng dU. 
ach subject’s preference order for $e de 
ch describe that subject’s behaviour 
Preference order and similarity du 
Kendall, 1948). These coefficients 97 


all examine e 
mensions whi 


etween 
1 Coefficient z( 


e P 
sented in Fig. 6, 


As we see, they are even] 


ne 
star) is above the 5% level o 


: uld 


E. ed wit 
istributeq about zero, and only one (marked gh 
SNificance, Since among twelve coefficients W° 


> 


E 


i. ———!———Ó MH à 
a ccce. 
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expect about one to reach this level, the i i 
between the preference orders and the pies eds eatin. 
E "a — test is a more stringent one. For each subject there are certain 
me V satisfy betweenness on both his similarity dimensions. These are listed 
Sack us -— any such triad XOY (attached to a specific subject). O lies 
oE tho ta and Y on both his similarity dimensions. That is to say, in whichever 
Dh o ways (or in whatever combination of them) he looks at the three forms, 
e intermediate between X and Y. | 


52223299 
1333332 


Fig. 5. Dimension 1 (modal); dimension 2 (modal). 


Correlation of Correlation of 
preference order proference order 
with dimension 1 with dimension 2 


Subject 
Subject 1 0-00 +0-52 
Subject 2 +0-29 — 0:07 
Subject 3 +0-14 0-00 
Subject 4 0-00 0-00 
Subject 5 —0:86* T014 
Subject 6 — 0:36 T014 
Fig. 6 


nnected with these dimensions, then, what- 


If; h 
T his preference order is positively co 
uld lie between X. and Y on the preference 


ey 
Orde the nature of the connexion, O sho 
T too, 

TA Fig. 7 we see how many of these triads do in fact satisfy betweenness on the 
at erence orders: in all, ten out of fifty-nine. Now even if the triads were chosen 
tha andom we should expect a third of them to satisfy it; twenty out of fifty-nine, 
oft is. So what do we make of our result? Certainly there is no positive connexion 
Seve € kind were were looking for. To establish that there would need to be twenty- 
is a out of fifty-nine for the 5% level of significance. We have a situation which 
(one ite the reverse, since the number quoted is significantly less than random 
eye are indicates a 0°7% level of significance). This is a fact which demands 


nation. 
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Subject Subject 1 Subject 2 Subject 3 Subject 4- Subject 5 Subject 6 


DC 
Triads satisfying betweenness BDE ABC* ABC pr em ed 
on both similarity dimensions peta E p pos oed CEH 
EFH* ADC AFC AGE EBG CH F 
AGC AGC BGC EBH DHF 
AGH* AHC BGF FHG* EHF 
BDE ADE BHF 
BGD AGF BGH 
BGE AHF CDE* 
ECF BDE* 
ECH BGH* 


CHF CFG* 
EDF CFH* 
EDG DGH 
EDH EGH 
DGF 
DHF 
EGF 
EHF 
Total 
6 59 
Number of such triads 4 19 15 9 6 10 
Number of these triads satis- 1 2 4 1 3 x * 
fying betweenness on the pre- | 
ference dimension (marked 
above with an ») 
Fig. 7 


IV. Discussion AND CONCLUSIONS 


There are eight forms in the experiment. To account for a subject’s sortin: 


i ; ie his ‘looking 
haviour we therefore might need as many as seven dimensions—if his ‘loo a 
were rich enough to i 


n H as 
two dimensions are e : 


g be: 


: c 
nvolve seven ways at once, But we find that in every 
nough t 


s : A tan 
mensions. If some third ‘say’ had been impor 


Id ne? 
: eflected in hi : jour: and we should 2 " 
a third dimension to account for 5 Sorting behaviour; eig 


: n 

it. (Very likely, į 1 been more than 27.) 
forms, we should have needed more than ne e 7 nis m bsoribe fih behavio" 
What is clear at any rate is that look s 


i ization, is 81? 
" Ng, as a process of categoriz , 
than we think. 8 Process 8 
The dimensions that we extract are not 
names and, directly, we cannot dis 
eyes: we can see that something j 


: : jons to 
n8 I8 changing from one end of the dimensio?” | ore 
other, but we are hard put to it to give the ‘s omething’ a name. Often, in fact 


ow? 
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are no ready words to describe the ways in which we look at forms. What about the 
subject’s introspective dimensions—the ways in which he thought he had been looking 
at the forms? It turns out that although there is some agreement between these 
introspective (verbal) dimensions, and the visual ones we have extracted from his 
sorting behaviour, this agreement is very limited, a phenomenon which reminds us 
of the little girl and the Venetian paintings, but far more conclusive. We do not see 
only according to the way we think. On the contrary, we do not have words for 
what we do with our eyes. 
We cannot describe our visual behaviour introspectively; and it seems that it 
makes good sense to refer to visual concepts which are non-verbal. What is more, 
while the subjects all have the same visual concepts, they have widely different 
verbal ones. They differ in their descriptions of their own seeing behaviour, even though 
the behaviour itself is much the same for all of them, a fact which does not speak 
well for the view that seeing is based on a learned net of language. On the contrary, 
the most plausible explanation is that we all share the same sort of perceptual appa- 
. tatus, but have all been brought up differently, and have different words for similar 
visual phenomena. Our verbal concepts are largely personal—our visual ones are not. 
It is one of the gifts of the great critic that, by coining words or putting old words 
new uses, he can name dimensions we all use with our eyes but which we have 
‘Rot yet; been able to name for oursleves (Wülflin, 1915). And the painter's gift is 
Greater still, for he makes us see (use) dimensions that we not only have no word for. 
ut do not even know with our eyes. 
Is there a connexion between a subject’s liking for the forms, and the ways in 
which he looks at them? There is no significant correlation between the preference 
"ders and the similarity dimensions. Nor do triads which satisfy betweenness on 
A similarity dimensions satisfy it on the preference dimensions, as they should 
f there were a positive connexion of any sort between them. We must say, therefore, 
at there is no positive connexion. However, the number of such triads satisfying 
SUweenness on the preference dimension is smaller than we should expect from chance., 
. 00k, indeed, as though a triad satisfying betweenness on both similarity dimen- 
tons will tend not to satisfy it on the preference dimension—a sort of negative 
“teraction, 
ine a, haps we can illuminate this by restating it. Forms that lie at the centre of 
Similarity dimensions tend to lie toward the ends of the preference dimension, 
. a form lies at the centre of both our similarity dimensions we either like it or 
lile it, but are not indifferent to it. We feel strongly about such a form. And 
bs er forms at the ends of similarity dimensions tend to be neither especially 
l, nor especially not so. . » 
Der 'S difficult to make much of this information, Art critics feel somethi 
goog 2 when they say that a form containing divergent elements is 
if these elements are successfully unified, but if the contrast betw 
dima Solved, the form is particularly bad. Forms which lie at the centr 
di a aiis may be said to contain diverging elements (namely, 
the ish And the contrast between these elements will be res 
Ss ™ good or bad, but not indifferent. 


1 — 1 ^ . n 
" aPpears that there is a connexion after all. Forms which lie at the centre of 


to 


8 


hg similar, 
particularly 
een them is 
e of similarity 
the two ends of the 
olved or unresolved, 
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both similarity dimensions tend to induce strong feelings in the subject. So pee 
we can say. What we do not know, however, is whether these strong TEE y i 
favourable or unfavourable; whether the forms will be liked or disliked. While se 
similarities seen do restrict the preference order, they do not determine it. The p : 
ference dimension is dependent on the similarity dimensions —but the i. eim 
is incomplete. Tt might, perhaps, be better called a linkage—comparable to ia 
linkage between hue and brightness (yellows tend to be brighter than blues or p n 
though hue and brightness are independent otherwise). It has been shown e 
attributes may often be linked to one another in very subtle ways, without being 


what we should normally call dependent (Stevens, 1934). In this case the weakness 
of the linkage is twofold: 


(1) The connexion is not c 
(2) There is an ambiguity 
predict whether the Strong fe 


omplete and would better be called a tendency. 5 
at the crucial point of the connexion, for we cannot 
eling induced will be liking or dislike. " 
It is well known that it is difficult to explain the beauty of forms, and that thos 

explanations which are offered, are at best partial ones. Perhaps the difference We 


see between good forms and bad is essentially irreducible to any other differences 
We see, just as the difference we 
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These latest volumes of the 4 nnée Psychologique have the same tri 
Reports and Notes, Critical Reviews, and Bibliographical Analysis 
The first section contains write-ups of experiments, 


nglish-speaking, countries. There is also less evidence of the indifference to systematic theory 
that has previously marked the Paris school. Four articles report work done by Flament within 
the framework of contemporary small-group theory, with special attention to its mathematical 
aspects. Two articles, one by Piéron and one by Galifret, are devoted to Stevens's recent reformu- 
lation of the psychophysical law, although they express reservations about it. Other articles have 


Brown out of psychophysiological work on arousal, learning theory and Piaget’s studies of percep- 
tual illusions, 


nd thoroughness of coverage. 
ntration on exposition rather 
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ections of journals 
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Pp. x 4 837. 97s, 
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This volume is the third of Study I, of which the other two dealt with the theories of perception 
and learning. The contributors to all volumes included in Study I were issued with ‘suggested 
discussion topics’. They were, one might say, put on the spot. They were asked to say how their 
theories grew in their minds, what evidence there is for them, what research they have inspired, 
how they stand with respect to quantification, and how they fit into the independent-intervening- 
dependent variable pattern. As one might expect, not all contributors follow the scheme—-or: 


‘The structure of Psychoanalytic Theory’, by David Rapaport is, in $4 
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no ‘mere’ theorising; we are given evidence; methods of prediction are described and experi 
mental results provided. 3 rise to those who have not followed Talcott 
The last paper is, pee ered Boch ological Theory in Terms of me = i 
Parsons and his school in z Pus Parsons's highly abstract approach to problems of be ed 
Action’. Those who do bm 'Those who are fascinated by his extraordinary exceed ical 
will not care for ms — r for Parsons belongs to an organism, a personality eae e ond 
find it fascinating. pne system at the same time, in which it is controlle ids dÉTRS 
“ystorm, and, usually, toia qe the eultural system have so far been the pires mE systems 
= iiio xEbe:sooral €— to personality. The first point is that all sonr y a the garne 
lo eee T ea » different ways. The second point nihat; ses nud by four 
send tuis sad all action systems. Now in his view spore vies d eee adaptation, 
pts a 3 8) z š ms”. These : m i 
ee t ct tr mir ie ptem. 
p BINA, ma ae by acquiring general skills and e E paler of life. 
for m pec integrate all our Ern ess pom a em a typology. Bub all 
ee — MEE e E riae iind "s inpob-dutput — — i QE med 
e Lad een pelo subsystem and so on "s pied poet et examples, 
esa tidy, but the trouble, as usual, is that eh — im is the oddest, and even so I have 
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Dee onthe Lay acwurted is on the slender side, are of the highest quality 
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W. J. H. SPROTT 


x . New York: Random 
The Western Mind in Transition. By FRANZ ALEXANDER, M.D. New 
House. 1960. Pp. xvi+ 300. $5.00. 


" budding septuagenarians to salute the apogee of 
It is the privilege and often the habit of our or by communicating to the world at large 
their life's work either by buds id bes dian Ema present fiotiénce, these 
E E ei “The Western Mind in Transition is at the same time a professional 
techniques are combined. il sketch of the development of psychoanalytical thought and an 
Pia ag pea MONDO cultural trends, combined with a few carefully safeguarded 
apothegmatic surve; 
speculations "eg E Sabie are as qualified to exercise the privilege of ex-cathedra commen- 
a a eee amine Born and bred in the stimulating atmosphere of the University of 
ee Gu Ne Meer traditions of philosophie humanism, his earlier ventures in scientific 
Budapest, nour ished in wi field of psychoanalysis where he found his spiritual home. Trained 
Tiethod Tia iss may v eap took to psychoanalytical metapsychology like a duck to water. 
eo seem on ‘arst met Alexander in his early thirties, he was already the white- 
iS ne Fie Valin Papchnanniytical Society and for the next forty years played a prominent 
Eu p We teething and practice of psychoanalysis, at first in Berlin and latterly in the United 
B. ‘the same time, it is to be observed that the evaluation of social and c 
profession. The interrelation between subjective thought and feeling and objective (social) 
experience is so close, particularly in the unconscious regions of the mind, that what starts as 
a personal reaction often ends by masquerading as a social generalization, How often do our 
publicists maintain that the community is ‘ gravely concerned’ about this and that, when in fact 
only the author is concerned, leaving the inhabitants of Main Street to go about their d. 
business of living quite unperturbed by the misdirected diagi 


ultural trends is a risky 


: aily 
nosis. 
Dr Alexander is of course well aware of this danger and confine 


5 himself mainly to such generali- 
zations as, he feels, can be supported by psychoanalytical experience. Following the lead of 
Erik Erikson, his main concern is with the ‘loss of ego-identity’ which follows an unsuccessful 
Struggle for equilibrium between a loosely organized self and a c 


hanging environment. Following 
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the history of the individual's integrative processes from childhood onwards, he edm Pas 
between the ‘inner-directed’ person who after maturation has a surplus of energy to spen! dem 
and the ‘other-directed’ person whose self has never crystallized and who, taking his cues iae 
outside, is constantly engaged in making rapid adaptations to rapidly changing social conditi S 
*Other-directed' types have, he maintains, little energy left for individual creativity and re 
human contact. This contrast has been rendered more acute by 
munal and conformist man living in an era of automation and 
principles of conduct and subject always to the pressures both of 
of increasingly totalitarian organizations of society. The Weste; 
transition which threatens the creative in 
This theme the author pursues throu 
psychoanalysis, the role of the scientist i 
organization and the role of play in crea‘ 
the ‘retirement neurosis’. Dr Alexander is, 


: P í i din 
art, in science for its own sake, in education an! 


find fresh expressions for his creative mind. So after 
ve may all breathe freely. 


exander believes that di 


a 
- Indeed it is more than eee et 
: S.A. than elsewhere, is responsible for the 'seli- ò 
slanting of much modern aps also for the sense of transition which has § 


: ; tionerY 
Ooo. 1050. Pp. x4980, £2. 106, er Lond 2. London: H.M. Stati 


It is pointed out in the preface ¢ ‘ 
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ther fewer th s h 8, 1 
mm be symposium shows dw Papers presented are of direct interest to p eni 
netics is not flagging. Crest in Psychological problems associated with 

Session 1, devoted to General Princi 


" iag all 
related fields, D. M. MacKay, W, R ples, includes Papers by three pioneers in cybernetics the 
Mansachusetta Institute o£ ^ tas Ashby and A.M. Uttley, and two mathematicians fron? an 

‘tension of hi 1 earns ma z b L Minsky and Menon, MacKay’s paper ÎS ©. 
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interesting paper considers the mechanism o; libito. oe npr i i t “when any 
system is subjected toaregularly repeated stim ton. He sets out to show that 
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subject is ‘conditional probability computing in a nervoussystem'. Minsky and MeCarthy are con- 
cerned with the programming of computers to make them exhibit different forms of seemingly intelli- 
gent behaviour. In fact, the whole of Session 2, comprising seven further papers, is also devoted to 
Problems of programming. Papers in this section, however, deal with specific technical problems 
rather than with general principles. The first four are contributed by mathematicians, including 
A. P. Ershov of the University of Moscow. Two further papers in this section are concerned with 
mechanical language translation, and the last is a very brief report by Ershov on ‘Automatic 
translation in the U.S.S.R." 
_ There aro two groups of papers in Session 3: three on speech recognition and three on learning 
In machines. Speech recognition is here considered mainly from the point of view of physiology 
and phonetics, and the problems diseussed would be familiar only to those relatively few psy- 
chologists who are actually engaged in research in this field. It is now well known that, adopting 
One view of learning or another, it is possible to think of machines that will learn. F. Resenblatt 
of Cornell Aeronautical Laboratory, O. G. Selfridge of Lincoln Laboratories, and A. M. Andrew 
of the National Physical Laboratory describe such machines. Whether our understanding of 
learning processes is advanced by this approach is still an open question. The seven papers in 
Session 4A are said to be concerned with ‘Implications for Biology’. In fact. four of the papers 
are presented by experimental psychologists. Of the other three, one, entitled ‘Medical Diagnosis 
and Cybernetics’, is by F. Paycha of Paris; another paper by H. B. Barlow suggests how large 
information inputs are handled by sensory systems; in the third paper the great veteran, W. S. 
McCulloch returns to the subject of nervous nets. The psychologists are keen to be taken as 
biological scientists, trying to discern the mechanies of nervous and behavioural functioning. 
N. S. Sutherland's paper, ‘Stimulus Analysing Mechanisms’ and R. L. Gregory s, ‘Models and the 
Localization of Function in the Central Nervous System’ are concerned with nervous functioning ; 
the paper by A. J. Watson, ‘Some Questions Concerning the Explanation of Learning in Animals’, 
and J. Brown’s paper, ‘Information, Redundancy and Decay of the Memory Trace’, are very 
much in the tradition of theorizing in experimental psychology. i 

There are seven more papers in Session 4B, ‘Implications for Industry . Most of them are 
Concerned with such topics as automation in the legal world, mechanization of administration, 
ete. Rather different is Œ. Pask's paper on ‘Physical Analogues to the Growth of a Concept’; 
Perhaps this paper did not naturally fit into any other part of the symposium. The two volumes 
Contain, in addition, discussions on all the papers, reports of five lecture-demonstrations, an 


attendance list, and an index to authors and contributors to discussions. — 


Culture and Mental Health. Edited by Marvin K. OPLER. New York and London: 
The Macmillan Company, New York. 1960. Pp. xxi+533. 61s. 


This is an omnibus volume in which Dr Opler has brought together some twenty-three papers 
concerned with the variable effects of culture and cultural stress on mental health. Of the studies 
Sixteen have not been reported before. The contributors are drawn from many disciplines; they 
include anthropologists, psychiatrists, sociologists, psychologists and psychoanalysts. Tie 

Reports from a refreshing wide variety of different cultures find a place in this volume. There 
are good sections on the North and South American Indian and on some Asian SORE iti e 
while Africa and Micronesia are less well represented. There are some interesting acco 9 adl 
ec ethnic groups in which the mental health of such minority groups as oi mh 

» Jews, Irish and Italians is compared with that of suitably selected samples of the 
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undoubtedly have found most useful. As it is, the book, well written and interesting though itis, 
may very well prove to be too unstructured, too long and too expensive to find its way into 


many bookshelves. J. DREWERY 


Delinquency and Parental Pathology. By RoBERT G. AxpRv. London: Methuen. 1960. 
Pp. xv+173. 21s. 


This is a comparison of child-parent relatio. 
among a similar number of non-delin, 


dologiea] objection of some importance. To achieve the rigour 


ighly standardized procedure has to be adopte i 


cannot test a theory so much th #0 be saying at one point, that if standardized metho 
out with the bath water’, ° worse for the theory. That 3 Took Tike ‘throwing the pit 
HOWARD JON bs 


The Education of Slow Learni i 
ng Children, pani 
London: Routledge and Kegan Pa 5l. oe Tawsruv and R. GULLI 
Since the war there has been an increasi: e ERAEN A9 
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for educationally subnormal pupils. This book is primarily addressed to teachers of such children. 
The authors stress that there is no clear line of demarcation between the better pupils in an 
E.S.N. school and the most backward ones in ordinary schools. Just as the intellectual calibre 
of children in Grammar schools varies very considerably according to the number of places 
available in local selective schools, so one finds considerable variations in the types of children 
admitted to E.8.N. schools depending on the extent and variety of special educational facilities 
provided in any one area. Moreover, since the term ‘educational subnormality 'is a broad one, 
the authors wisely address themselves to teachers of all types of slow learning pupils. 

After a. brief historical account of the principles underlying special educational treatment, the 
intellectual, emotional, physical and social development of slow learning children is discussed. 
Then methods of teaching the basic subjects, of fostering language development and creative 
ability are outlined with many practical suggestions and examples. T hough research findings are 
referred to only briefly, there are quite full bibliographies at the end of each chapter. This book 
achieves a successful synthesis of educational psychology and educational practice. Well written 
and at a moderate level of difficulty, it should be of interest not only to teachers but also to 
those responsible for their training. M. L. KELLMER PRINGLE 


Der Mongolismus. By Kart Konic. Stuttgart: Hippokrates Verlag. 1959. Pp. 278. 
DM 29. 


Of all the ante-natal developmental disorders, mongolism is perhaps the ste re mes Its 
appearance, or perhaps rather its discovery, as a specific manifestation of mental de Dann "i as 
recent as a hundred years ago. Since then its incidence has increased so that now it tal kos : st 
place among all severe types of mental deficiency. Mongolism also soma s a ig poya sa 
logical and educational problem as such children usually come from norma T ies. The boo 
by Dr König is therefore of interest papier since he has, for many years, been a pioneer in 

e b ucation of mongols. . 
bi meme a en of the literature. It is argued that mongolism sae € be ein A 
às a developmental disorder but rather as an early, incomplete form of pa w pel : e 
a butterfly arrested at the larval stage. Both mind and body have somes 1 ‘u ished, too 
Simple and too coarse to serve the subtle and complex needs of every: ai. e’. ern 

In Part II the author presents his analysis of the birthdays of some E ph uai : chi rs 
While the labour involved in this analysis is impressive, this reviewer v iiie scep en 
about its value, particularly regarding the link between dates of birth and p m [o i e i ree 
is perhaps not surprising that no comparable analysis exists for the births o Wie chi : en us 
that Dr Kónig cannot determine whether the patterns he discovered are general or apply only 
i VET amos developmental stages in physical, emotional and intellectual growth. The 
data are based on Dr Kónig's examination of 120 mongols and he gives comparative figures. for 
the same number of children suffering from other mental handicaps, such as epilepsy, schizo- 
phrenia and post-encephalitic conditions. He claims that the recent advances by Ford and others 
in understanding the nature of mongolism confirms his own contention that the condition is not 
80 much a defect as the occurrence of a special type of human being, a throw-back toa precursor 
of homo sapiens. Therefore he regards mongolism as primarily a sociological rather than a medical 
problem, 

The last part of the book deals with the treatment and education of mongols. There Dr Konig 
argues from his work in residential schools, all of which are based on the principles of Rudolph 
Steiner. In his view most mongols can benefit from education by the age of eight to nine years. 
However, the teaching methods he advocates make it clear that training is given rather than 
xa it is conceded that most of the children will never acquire real understanding 
and insight. 

It is very difficult to assess the value of this book to the psychologist and educationist. On the 
one hand it brings together material and ideas from biological, genetie, medical, and Sociological 
fields. On the other hand, it is an unusual, and at times curious, mixture of scientific inquiry 
theosophy and mysticism. There is no subject index, only an index of authors. » 


M. L. KELLMER PRINGLE 
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Research Methods in Social Relations. By CLARE SELLTIZ, Marte J AHODA, e 
DzurscRH and STUART Cook. New York: Holt; London: Methuen. i 

Pp. xvi+ 622. 42s. 


Although the declared purpose of the revisio 


" der- 
n was to make the book more suitable for un 
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few chapters on formulation of research problems and research design are in fact quite ngo v 
and make rather stiff reading; there are, for instance, excellent discussions of such topics dia p 
rationale of randomization and matching, and types of ‘before-after’ designs. The lucid mt 


ms 
in which the concepts of validity and reliability are dealt with in the broader context of proble 
of measurement is also noteworthy. 


The series of chapters on direc 
prehensive in their coverage, but 


ipate i 
; very operati ould anticlp 
everything went smoothly”, TY Operation takes longer than one w 
In general, the aut 


chanics 
of research, but also 


din conveying not only the formal aspects and me 


Essentials of Psychologic 


al Testing, B 
Brothers. 1960 (2n 


and 
y Ler J, CnowBAcH, New York: Harper ? 
d edition), P 


P- xxi 4- 560, $7.00. 


new material, 


has been added. @ 
aking thig One of th 
d that the prese 


theory’ of the past decade, 
sometimes at great length, m. 
present available. And to ad, 
praise it. 


Very possible aspect of testing is E 
© most comprehensive books on. the va de 
nt volume ig better than its predecessor 18 ! 
The first part of the book deal: 


S with ‘basic c. " tests, adm 
stration, scoring, validity and reliability—g oncepts —purposes and types of 


ini- 
z for 
ok 
A N@isince itis mys & text-b0O* quy 
students, the elementary Statistics necessary for b 18 primarily intended as & ice 


h . 
erstanding these concepts are eot 
otit 


pject & 


Publications recently received 381 


The second and third parts of the book deal with testing ability and performance— individual 
and group tests of ability, differential aptitude tests, personal selection, tests of attainment and 
interest, personality measurement and clinical approaches. Again, throughout this latter part 
of the book the reader is introduced to specific techniques by way of the practical considerations 
of testing requirements. For example, an excellent description of factor analysis is sandwiched 
between a discussion of general mental ability and differential aptitude testing. While this 
logical positioning is to be commended it is a little confusing if the book is to be used for reference 
purposes, and it is probably in this way that it will be used. Not many people will wish to read 
the 650 pages from cover to cover, although all those directly concerned with mental measure- 
ment will find this a rewarding task. 

English students of psychology may find the book a little on the ‘heavy’ side, not because the 
Syntax is difficult—on the contrary, the book is extremely readable—but because it deals so 
exhaustively with every aspect of the subject. This is not meant as a criticism, rather it is a 
Comment on what English students are expected to know about testing. It is to be hoped, perhaps, 
that teachers in this country as well as the taught will refresh their ideas from this book—eritics 


9f testing not excepted. D. A. PIDGEON 


Scoring Human Motives: A Manual. By J. DornanD and F. Aurp. Yale University 
Press; London: Oxford University Press. 1960. Pp. x+452. 76s. 


, This book is not, as its title might suggest, concerned with ordinary everyday behaviour but 
With psychotherapy. It presents in great detail a scoring system for categorizing the verbal and 
behavioural transactions of the psychotherapeutic interview—at least so far as these survive 
Sound-recording and subsequent typewritten transcription. Since the authors tell us that ‘the 
time is almost at hand when every scientific student of behaviour will be to some degree a 
Freudian’, it is no surprise to find that the scoring categories lean heavily on psychoanalytic 
l 

QA a dozen categories are offered for the patient's words and behaviour, and half as many 
for those of the therapist. Each of the scoring symbols employed is carefully defined and exem- 
plified and its underlying theory discussed at length. E , for example, indicates anxiety or 
apprehension’; ‘L’, ‘love, liking, approaching’; and bi » ‘weeping The symbols are combined 
in various ways (* L-A' indicates ‘A loving emotion to which anxiety is attached") and a distine- 
tion is made between conscious processes (indicated by capital letters) and unconscious processes 
(small letters). A good deal of interpretation is called for from the scorer, as, for example, mion 
allocating the symbol ‘s-a:r’ (which scores a unit of behaviour in which an unconsoiousanxiety 
attached to unconscious sexual wishes is reduced’). Considerable attention is devoted to'unitizing 

or breaking up the typewritten record into scorable units. Criteria for assessing the reliability 
of the proceduro are discussed at length and impressive inter-observer agreement is reported. 
The authors consider the validity of the procedure by comparing interviews of psychotics and 
neuroties, by studying covariation between categories which psychoanalytic or learning theory 
Suggest might be linked, and by studying changes in the frequency of certain categories over the 
e 7 

P This 3 SEO a energetic attempt to deal with a notoriously difficult field and the failure of 
the authors to deal convincingly with unconscious processes is hardly unexpected. The book is 
much too long and expensive, but it might provoke some useful argument about problems of 


categorization—and perhaps some useful research. JOHN LIGGETT 


Die Sprache der Zeichnung : Der Wartegg-Biedma-Test—Eine Abwandlung des Wartegg- 
Tests. By Carros J. Brepma and Prpro G. D'Arroxso. Bern and Stuttgart : 
Huber. 1959. Pp. 110. Sw. Fr./DM. 24.80. 


This modification of the original Wartegg Drawing Test may be deseribed as the reverse of 
Gottschalt’s hidden figures. Instead of the isolation of objects masked in a larger configuration, 
Subjects are encouraged to integrate a given symbol which may be a dot, an are, parallel lines 


382 Publications recently received 


or a square into a larger drawing of their own choice. The completed drawings are analysed in 
three ways: j 

(1) presentation—involving the objective drawing characteristics and assessment of static 
vs. dynamic content; 

(2) integration—assessed in terms of graphic *archetypes? basic drawing symbols which the 
authors claim to be present in ‘all graphic, plastie and architectural configurations irrespective 
of time or place having an identical psychological significance’; and 

i t seen in relation to interpreted themas and attitudes. r 
ccording to presence or absence of objective criteria, and ec 
ameters is described in terms of an arbitrarily derived set ° 
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study ; how one would set about it is another matter—although certainly using an approach very 
different from the author’s. Among the questions they leave unanswered are such things as the 
precise nature of the grape-vine whereby nearly identical versions of a popular item turn up 
in remote parts of the world almost more quickly than modern communications could convey 
them; just what conception children have of popular or notorious figures (Kruger, Kitchener, 
Felix the Cat, Deanna Durbin) no longer in the publie eye but living on in children’s lore; to what 
extent the efficacy of ‘magical’ practices is really believed in, and so on. Comparable phenomena 
are of course observable in adult life, but it seems likely that the implications may be different. 

The rhymes, customs, ete., collected by the Opies come mostly from Great Britain, excluding 
Treland, but items are noted from many other parts of the world. Naturally enough a relatively 
small number of ‘contributing schools’ have been responsible for major portions of the data, 
but the frontispiece map shows that substantial contributions have been obtained from nearly 
all parts of England, Wales and Scotland. One’s main complaint would be that neither the charm- 


ing photograph on the dust jacket nor any others appear in the book itself. B. SEMEONOFY 


Psychological Analysis of Interest. By HELENA SLONIEWSKA. The Poznan Society of 
Friends of Science. Department of Philology and Philosophy. Publications of 
the Section of Philosophy. Vol. 10, No. 1. Poznan. 1959. Pp. 110. In Polish, 
with a summary in English. 22 Zloty. 


This is a study of interests of educated adults by a lecturer in psychology in the University of 
Wroclaw. The subjects studied were university students and members of the staff. Each of the 
subjects was given a catalogue test, i.e. a list of titles of books with the instruction to choose ten 
Such as he or she would like to read. The test was followed by an interview on the modes in which 
the subject’s interests as indicated by his choice of titles were reflected in his thought and be- 
haviour, such as reading, conversations and cultural pursuits. The tests and interviews took 
Place in 1950. 

Information elicited in the interview suggests a definition of interest as readiness to occupy 
Oneself intellectually with an object. Interest as readiness is aroused by a wide variety of stimuli. 
In the situation investigated interest is stirred even by titles of books bearing only indirectly on 
the object in which the person is interested. Thus we come to the distinction of direction of interest 
indicated in this case by the choice of titles—and its real object. 

A further distinction is to be drawn between the object of an interest and its background 
constituted by conscious causal factors and motives often of personal nature. Confusion of 
Object and background has led previous students to asserting of interest what moro properly 
should be asserted of its background, so that it was impossible for them to agree how interest 
was to be defined. 

Studying the background of various interests of the same person we discover ties binding the 
distinctive interests into one mental whole varying in structure from individual to individual 
and closely connected with personality. 

Interests can be divided into personal and objective; the latter into practical and theoretical 


and code of conduct. The year was 1950. In this respect the bo 
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unique document on psychology of social and political upheaval. Important, maybe 
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Descartes: Discourse on Method and other Writings. Translated with an —Ó— 
by AmrHUR WorrAsTON. Harmondsworth: Penguin. 1960. Pp. 192. 3s. 6d. 


Psychology and Religion. By C. G. June. Newhaven: Yale University Press; London: 
Oxford University Press. 1960. Pp. 131. 7s. 6d. 


Becoming. By Gorpon W. Autrorr. Newhaven: Yale University Press; London: 
Oxford University Press. 1960. Pp. ix+106. 7s. 6d. 

The Origins of Love and Hate. By Ian D. 
Pp. xvi+ 222. 3s. 6d. 


r STE N. 
The Wish to fall Ill: A Study of Psychology and Medicine. By Karin STEPHE 
Cambridge University Press, 1960. Pp. vii+238. 10s. 6d. 


rl'avistock- 
Our Adult World and its Roots in I "fancy. By MELANIE Kuni, London: Tavistoc 
1960. Pp. 15. 3s. 6d. (Tavist 
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